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THE  SECRETARY  OF  WAR, 

TRANSMirnNG, 

WITH  A  LETTEB  FBOM  THE  CHIEF  OF  OKDNANOB,  A  REPORT 
OF  TESTS  OF  IRON  AND  STEEL  AND  OTHEB  MATEBIAIiS  AT 
THE  WATEBTOWN  ARSENAL  DT7RING  THE  YEAR  ENDED  JX7NE 
80,  1904. 


War  Department, 
Washington^  February  J?,  1905. 
Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  the 
Chief  of  Ordnance,  U.  S.  Army,  dated  January  30  ultimo,  submitting 
for  transmission  to  Congress,  as  required  by  law,  copy  of  a  report  of 
the  commanding  oflScer  at  the  Watertown  Arsenal,  of  "tests  of  iron 
and  steel  and  other  material  for  industrial  purposes, ' '  made  at  the 
said  arsenal  during  the  fiscal  year  ended  Jime  30,  1904. 
"Very  respectfully, 

Wm.  H.  Taft,  Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Chief  of  Ordnance, 

Washington,  January  SO,  1905. 
Sir:  I  have  the  honor  to  submit,  for  transmission  to  Congress  as 
required  by  law,  a  copy  of  the  report  of  the  commanding  oflGlcer, 
Watertown  Arsenal,  of  "tests  of  iron  and  steel  and  other  material 
for  industrial  purposes,"  made  at  that  arsenal  during  the  fiscal  year 
ended  June  30, 1904,  which  has  just  been  received  at  this  office. 
Very  respectfully, 

William  Crozier, 
Brig.  Gen.,  Chief  of  Ordnance. 
The  honorable  Secretary  of  War. 
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4  TESTS   OF  METALS   AND   OTHEB  MATERIALS,  1904. 

Watbrtown  Arsenal, 
WaterUyum,  Mass.,  January  28 y  1906. 
Sm:  I  have  the  honor  to  submit  herewith  the  annual  report  of 
tests  of  iron  and  steel  and  other  materials  made  at  this  arsenal  dur- 
ingthe  fiscal  year  ended  Jime  30,  1904. 

The  total  number  of  specimens  tested  diu*ing  the  year  was  classified 
as  follows: 

Gun  speoimeiiB 129 

For  Oniaaiice  Department 2, 231 

For  other  Government  departments 59 

Investigatiye  tests 538 

Tests  for  private  parties 762 

Total 3,719 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $15, 000. 00 

Received  from  private  parties  during  the  year 1, 874. 64 

Total  received 16,874.64 

Amount  expended  for  services  and  labor 13, 206. 12 

Amount  expended  for  light,  power,  tools,  implements,  and  materials  for  test. .      3, 645. 98 
Deposited  to  credit  of  Treasurer  United  States 22. 54 

Total  expended 16,874.64 

Much  of  the  routine  work  of  the  testing  department  during  the 
past  fiscal  year  has  pertained  to  arsenal  material.  The  Tropenas 
steel  casting  plant,  the  iron  and  bronze  foundry,  and  the  smith  shop 
have  each  contributed  material  which  has  been  tested^  preliminary  to 
its  acceptance  for  current  work  in  the  arsenal  shops,  and  has  repre- 
sented some  work  done  for  other  arsenals.  Specimens  from  g^n 
forging  have  been  received  from  steel  works  engaged  in  supplving 
material  for  the  Ordnance  Department.  Bars  have  been  tested,  for 
comparison  of  testing  machines  in  use  at  domestic  and  foreign  manu- 
facturing establishments  where  ordnance  work  is  being  done. 

Generally  this  work  came  within  the  capacity  of  the  100,000- 
poimd  testmg  machine,  which  consequently  is  utilized  for  this  class  of 
testing,  leavmg  the  800,000-pound  machine  available  for  special 
departmental  work  and  investigative  tests  on  industrial  material, 
and  to  meet  the  demands  of  individuals  for  whom  tests  are  made  at 
their  request  and  expense,  in  accordance  with  a  provision  of  the  law. 

Tests  on  ordnance  material  have  been  made  on  each  of  234  days 
during  the  past  year.  Further  examination  has  been  made  of  tne 
metal  in  gun  forgmgs  which  has  shown  the  presence  of  streaks  therein. 
Proof  stresses  have  been  applied  to  piston  rods  and  retraction  ropes. 
Helical  springs,  copper  cylinders  for  pressure  gauges  in  the  deter- 
mination of  powder  pressures,  mountain  gun  carriage  wheels  and  axle, 
and  gun  wire  are  among  the  testing  done  on  account  of  the  Ordnance 
Department. 

Additional  tests  have  been  made  of  the  metal  from  a  carbon-steel 
ingot  of  the  grade  of  steel  used  in  gun  forgings.  The  tests  were  with 
specimens  which  had  been  forged  at  different  temperatures,  some  of 
which  were  afterwards  subjected  to  heat  treatment.  There  have  been 
retests  of  wrought  iron,  following  a  period  of  rest  of  twenty-two  years, 
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which  has  intervened  since  the  original  tests  were  made.  Tensile 
properties  characteristic  of  the  earlier  overstraining  loads  still  remain 
m  the  iron  at  the  present  time. 

The  inquiry  of  previous  years  into  the  properties  of  cements,  mor- 
tars, and  concretes  has  been  continued  and  extended  to  the  tests  of 
colunms  1  foot  square  in  cross  section  bv  8  feet  in  height.  The 
colunms  represent  diflFerent  combinations  of  the  ingredients — cement, 
sand,  and  stone — and  there  were  plain  columns  and  those  reenforced 
with  longitudinal  steel  bars.  Brick  piers  of  corresponding  size  were 
built  andtested,  representing  some  of  the  constructive  material  of  this 
class  produced  in  the  New  England  States.  Comprised  in  these 
tests  were  piers  built  of  dry  pressed,  repressed,  and  wire  cut  mud 
bricks,  also  hard  and  light  hard  common  sand  struck  brick.  A  few 
tests  were  made  upon  sand-lime  brick. 

Wooden  posts  representing  the  principal  constructive  timber  of  the 
country  are  represented  hj  a  number  of  sticks,  and  some  of  these, 
having  been  tested  to  then*  ultimate  strength,  together  with  repre- 
sentative brick  piers  and  concrete  columns,  were  sent  to  the  Louisiana 
Furchase»Exposition  at  St.  Louis  as  a  part  of  the  testing  department 
exhibit. 

Tests  on  the  endurance  of  steel  bars  to  repeated  alternate  stresses 
have  been  continued.  In  the  present  testing  apparatus  the  maximum 
fiber  stresses  are  applied  at  the  rate  of  500  times  per  minute.  Means 
are  being  provided  for  subjecting  the  experimental  shafts  to  very 
rapid  alternations  of  stresses.  A  steam  turbine  having  a  normal 
rated  speed  of  38,000  rotations  per  minute  will  be  used  for  the  purpose. 

Chemical  analyses  are  entered  in  the  details  of  the  tests  with  the 
material  to  which  they  pertain. 

A  list  of  private  parties  for  whom  tests  have  been  made  on  individ- 
ual account  is  appended  to  the  report. 

Very  respectfully,  your  obedient  servant, 

Frank  Baker, 
Major,  Ordnance  Departmenty  TJ,  S.  Army,  Commanding. 

The  Chief  of  Ordnance,  U.  S.  Arbtt, 

Washington,  D.  C. 
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Tube. 

No.  7799. 
Marks,  f?fM^»'« 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


loach  per 
square 
inch. 

Elongation 

SuccesslTo 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

P(wnd«. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
.  51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
92,700 

IwA. 

0. 

.00010 
.00040 
.00105 
.00140 
.00185 
.00190 
.00105 
.00200 
.00345 
.00400 
.00725 

Inch. 

a 

.00010 
.00030 
.00065 
.00035 
.00045 
.00005 

.oooa5 

.00005 
.00145 
.00055 
.00325 

Inch, 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  02,700 

Elastic  limit  per  square  inch  of  original  section do ...  53, 000 

Elongation  per  inch  after  rupture inch..      .230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00200 

Reduction  in  diameter  at  point  of  rupture do. . .      .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture '.90  from  neck 

Character  of  broken  surface finesllkj 

Elongation  of  inch  sections '.34*, '.12 

Tube. 

No.  7800, 
Marks,  f^M^^^» 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5.000 
10,000 
30,000 
40,000 
50,000 
50,000 
60,000 
61,000 
62,000 
97,500 

Inch. 

0. 
.00010 
.00035 
.00100 
.00130 
.00166 
.00105 
.00900 
.00715 
.00825 

Inch. 
0. 

.00010 
.00025 
.00065 
.00030 
.00035 
.00030 
.00105 
.00415 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

0. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do . . 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  imder  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  pq^t  of  rupture do __ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Poei  tion  of  nip tu  re 1* .  12  from  neck 

Character  of  broken  surface granular,  in  part  silky 

Elongation  of  inch  sections •.2»»,  M4 


07,500 
59,000 

.210 
.00105 

.106 
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Tube. 
No.  7801. 
Marks,  ?^,?^'' 
Diameter,  '^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2^. 


AppUed 

loads  per 

square 

iDch. 

Elongation 

Suooessive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 
1,000 
5,000 
10,000 
90,000 
40,000 
50,000 
58,000 

50,000 

00,000 
61,000 
99,000 

Inch, 
0. 

.00010 

.00035 

.00100 

♦    .00135 

.00170 

.OOMW) 

/      .00205 

t      .00765 

.00840 

.00930 

Inch. 
0. 

.00010 
.00025 
.00065 
.00035 
.00035 
.00030 
.00005 
.00560 
.00075 
.OJ090 

0. 
0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

6. 

I 

/ 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  99, 000 

Elastic  limit  per  souare  inch  of  original  section do. . .  50,000 

Elongation  per  inch  after  rupture inch. .      .  235 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00205 

Reduction  in  diameter  at  point  of  rupture do. . .      .136 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.3 

Position  of  rupture 1'.07  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'JO*, '.17 

Tube. 


No.  7815. 
Marks,  ??JiF^'' 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loaosper 
square 
inch. 

Elongation 
perinch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40.000 

60,000 

56,000 

57,000 

58,000 

50,000 

60,000 

103,200 

Inch. 

0. 

.00010 
.00035 
.00100 
.00140 
.00170 
.00200 
.00270 
.00350 
.00500 
.00685 

Inch. 
0. 

.00010 
.00025 
.00065 
.00010 
.00030 
.00030 
.00070 
.000!« 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.001.50 
.00185 

1      

1 

1 

1                       1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  i)er  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture '.45  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  c«5nt 

Elongation  of  inch  sections '.24»,'.15 


103. 200 

56.000 

.195 

.00200 

.095 

34.0 
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Tube, 
No.  7817. 
Marks,  f^iF^'* 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


aqiuire 
Inch. 

Elongation 
perlnoli. 

Saocessive 
elongation 

Pennanent 
set 

Siicoesaive 

permanent 

set. 

RemarkB. 

Pounds. 
1,000 
6,000 
10,000 
80,000 
40,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
99,400 

Inch. 

0. 
.00010 
.00036 
.00100 
.00140 

Inch. 
0. 

.00010 
.00025 
.00065 
.00040 

Inch, 

a 

0. 

Inch, 

0. 

0. 

Initlalload. 

Elastic  Umit,  approzimatei 

Tensile  strength. 

1 

.00210 
.00285 
.00360 
.00510 
.00725 
.00800 

.00070 
.00075 
.00075 
.00150 
.00215 
.00075 

.00040 

.00040 

General  summary. 

Tensile  strength  per  squaie  inch  of  original  section pounds..  00,400 

Elastic  Umit  per  square  inch  of  original  section  (approximate) do...  49,000 

Elongation  per  inch  after  rupture inch . .      .190 

Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  In  diameter  at  point  of  rupture do . . .      .085 

Reduction  In  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture '.70  from  neck 

Character  of  broken  surface granular;  silky  spot  at  circumference 

Elongation  of  inch  sections '.26», '.12 


Marks,  g^^»''' 
Diameter,  *.505. 


Tube. 
No.  7984. 


Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loa<uper 
square 
fiich. 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

• 

Pounds. 

1,000  • 

6,000 

10,000 

30,000 

60,000 

66,000 

00,000 

02,000 

03,000 

04,000 

05,000 

00,000 

104,750 

Inch, 

0. 
.00010 
.00020 
.00080 
.00145 
.00170 
.00190 
.00200 
.OOSOO 
.00650 

.00905 

Inch. 

0. 
.00010 
.00010 
.00000 
.00066 
.00025 
.00020 
.00010 
.00300 
.00150 
.00130 
.00126 

Inch. 
0. 
0. 

Inch. 
0. 

a 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0.                  0. 

1 

1 

General  summary. 

TeoaOe  strength  per  square  inch  of  original  section pounds. .  104,750 

Elastic  limit  per  square  inch  of  original  section do. . .    62,000 

E  kmgation  per  Inch  after  ruptu  re inch  . .       .210 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .    . 0O20O 

Reduction  m  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37, 1 

Posi  tion  of  ruptu  re '.85  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections '.14,  •.2»» 
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15-POUNDEB   B.  F.  GUNS. 


Tube. 
No.  8001. 

Marks,  g^'J*^'- 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


■quara 

fildL 

Elonntion 
per  locdL 

BuoeessiTe 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1,000 
6,000 

•K'SS 
30,000 

40,000 

50,000 

55,000 

60,000 

64,000 

65,000 

66,000 

67,000 

104,500 

Iwsk, 

0. 
.00010 
.00025 
.00090 
.00125 
.00155 
.00176 
.00100 
.00200 
.00570 
.00736 
.00920 

0. 
.00010 
.00015 

.00030 
.00020 
.00015 
.00010 
.00370 
.00165 
.00185 

0. 
0. 

0. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

,,,,,.....•. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,500 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  incn  after  rupture inch..       .180 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00200 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface granular,  70  per  cent;  silky,  30  per  cent 

Elongation  of  hich  sections '.12, '.24* 

Jacket. 


No.  7802. 
Marks,  IT,?* 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed 
loads  per 
•  square 
inch. 

Elongation 
perlnch. 

Successive 
elongation 
perlnch. 

Pennanent 
set. 

Succes.«lve 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
80,000 
66,000 
67,000 
58,000 
59,000 
03,000 

Inch. 
0. 
.00010 

.00095 
.00130 
.00160 
.00180 
.00900 
.01095 
.01200 

Inch. 

0. 

.00010 
.00026 
.00060 
.00035 
.00030 
.00020 
.00120 
.00705 
.00105 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  93,000 

Elastic  limit  per  square  inch  of  original  section do. ..  60, 000 

Elongation  per  inch  after  rupture inch..      .220 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  00180 

Reduction  in  diameter  at  point  of  rupture .......do...      .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section , 37. 1 

Position  of  rupture , I'.ll  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections %28,*',W 


16-POUNDER   R.   F.   GUNS. 
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•  Jacket. 

No.  7803. 
Marks,  f?^S* 
Diameter^  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loads  per 
square 
inch. 

Elongation 

Suooessive 
elongation 
perlnch. 

Pennanent 
set. 

Suoceesiye 

permanent 

set. 

Remarks. 

POttlMfo. 

1,000 
5,000 
10,000 

ao,ooo 

40,000 
50,000 
50,000 
60,000 
61,000 
63,000 
99,600 

0. 

.00010 
.00035 
.00100 
.00145 
.00170 
.00206 
.00360 
.00600 
.00680 

Inch. 

0. 
.00010 
.00025 
.00065 
.00045 

00035 
.00145 
.00150 
.00150 

Inch, 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 



Oeneral  9ummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  99, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  69, 000 

Elongation  per  inch  after  rupture inch..      .215 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00206 

Reduction  in  diameter  at  point  of  rupture do. . .      .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture '.65  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.10, '.83P 

Jacket. 

No.  7804. 
Marks,  St?m" 
DiameteFi  '.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


kMuuper 

pwuion* 

Successive 
elongation 
perlnoh. 

PaimaiMiit 
i«t. 

Sucoesslve 
permAn«nt 

Retnarki. 

Pounds, 
1,000 
5,000 
10,000 

ao,ooo 

40.000 
50,000 
60,000 
61,000 
03,000 
63,000 
96,000 

Inch, 

0. 
.00010 
.00035 
.00105 
.00140 
.00180 
.00210 
.00950 
.01000 
.01100 

Inch, 

0. 
.00010 
.00025 
rOOOTO 
.00035 
.00010 
.OOOGO 
.00740 
.00050 
.00100 

Inch, 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section ;    v" 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section --•••     ^'? 

Position  of  rupture V. '.7  from  neck 

Character  of  broken  surface #*iA*  #1? 

Elongation  of  inch  sections ,„,,„,., •*^»   •** 

H.  Doc.  291,  68-3 2 


96,000 
60,000 

.310 
.00210 

.135 
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15-FOUNDEB  B.  F.  GimS. 


Jacket. 

No.  7807. 
Marks,  ftJfM^ 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


loads  per 
square 
inch. 

Elongation 

Suooeesive 

elongation 

perinch. 

Permanent 
set. 

Buocessive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

6,000 

10,000 

ao,ooo 

40,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
97,100 

Inch, 
0. 
.00010 
.00045 
.00095 
.00125 
.OOltiO 
.00200 
.00205 
.00400 
.00900 
.01050 

Inch. 

0. 

.00010 
.00035 

.ooaw 

.00035 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

1 

6.         1    6. 

.00005 
.00195 

1 

1 

.00500 
.00150 

1 

1 

1 

Tensile  strength. 

!                    1 

General  mmmary. 


97,100 

61,000 

.105 

.00205 


Tensile  strength,  per  square  inch  of  original  section pomids. 

Elastic  limit,  per  square  inch  of  original  section . . . . , do .. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit. . , do.. 

Reduction  in  diameter  at  point  of  rupture do .  . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture *.90  from  neck 

Character  of  broken  surface fine  sranular 

Plongfttion  of  inch  sections ,,.,,,., „.,,.„,..,,,.„,,,..,,,,........,.-.   rl^^.'^W 

Jacket, 

No.  7816. 
Marks,  ???,F* 
Diameter,  '.606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


squan 
inoh. 

ElODUtion 
perbioh. 

BuooeMiTe 
elongation 
per  inch. 

Ponnanent 
set. 

SuooesaiTe 

permanent 

set. 

Reauaka. 

PomKis. 

1,000 

6,000 

10,000 

ao,ooo 

40,000 
50,000 
54,000 
55,000 
66,000 
67,000 
58,000 
104,500 

Inch. 

0. 
.00010 

.00100 
.00135 
.00165 
.00185 
.00550 
.00505 
.00645 
.00700 

Inch. 
0. 
.00010 
.00025 
.00065 

.00030 
.00020 
.003<^5 
.00045 
.00050 
.00055 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load 

Elastic  limit. 
Tensile  strength. 

0. 

0. 



General  summary. 

Tensile  strength,  per  square  inch  of  original  section pomids..  101,500 

Elastic  limit,  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..       .160 

Elongation  per  inch  under  strain  at  elastic  limit do .. .    .00185 

Reduction  in  diameter  at  point  of  rupture do.. .       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ,..,.„,,,,,,,„  M4/.15 


15-POI7iiD£B   B.  F.  GUNS. 
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Jacket. 

No.  7993. 
Marks,  ff?JJ^* 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loads  per 

Elongation 
par  xnoli* 

SuooesslYe 
elongation 

Permanent 
set. 

permanent 
set. 

Remarks. 

PoiMMfo. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
65,000 
50,000 
60,000 
61,000 
62,000 
104,500 

0. 

.00015 
.00025 
.00065 

.00120 
.00150 
.00170 
.00180 
.00405 
.00510 
.00575 

0. 

.00015 
.00010 
.00060 
.00035 
.00030 
.00020 
.00010 
.00225 
.00105 
,00065 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 



0. 

0. 

104,500 

50,000 

.180 

.00180 

.075 


Oeneral  summary, 

I  strength,  per  square  inch  of  orlffinat  section ,..,, pounds. 

^laatie  Umit,  per  square  inch  of  origiiuLi  section , . , , , , do . . 

Elongation  per  inch  after  rupture Inch . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Bed uctlon  in  diameter  at  point  of  rupture do . . 

Red uction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  nipturo 1  *  from  neck 

Character  d  broken  surface granular,  60  per  cent:  silky,  serrated,  40  per  cent;  opened  cracks  in 

stem  in  vicinity  of  fracture. 
ElongatioQ  of  inch  sections.. ,-..,,., <.,..,.„,  '.;2,».^« 

Bbeechblogk. 


No.  7865. 
Marks,  ?3?®»'»^ 
Diameter,  ^^.606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


EknuAtlon 
ptrtndi. 

SnooeisiTe 

dongation 

pvineh. 

Parmanent 

Mt. 

Buooessive 

peimanent 

set. 

RemAfki 

Pomidt. 

1,000 

5.000 

30,000 

50,000 

70,000 
75,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
122,000 

Inch. 

0. 

.00015 
.00106 
.00190 
.00230 
.00250 
.00265 
.00290 
.00725 
.00815 
.00925 
.01000 
01060 

Indi. 

0. 

.00015 
.00090 
.00085 
.00040 
.00020 
.00015 

.00435 
.00090 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.00110 
.00075 
.00050 

r 

General  summary. 

T^wils  strength  per  square  inch  of  orisinal  section pounds..  122,000 

Elastic  limit  per  square  indi  of  original  itection do . . .    79, 000 

Elongation  per  inch  after  rapture inch . .       .  1 80 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00290 

Reduction  in  diameter  at  point  of  rupture ^ do. . .       .115 

Reduction  in  ana  after  rupture,  per  cent  of  original  sectitm 40. 3 

Position  of  rupture 1'  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections Ml,'.25» 
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16-POlTNDER    R.   F.  GUNS. 

Breech  Bushing. 
No.  7813. 


Marks,  I^^IS"^* 

Diameter,  "^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^. 


loa<bper 
square 
fiich. 

Elongation 
perinch. 

Suoceseive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
30,000 
50,000 
59,000 
60,000 
61,000 
02,000 
101,500 

Inch. 
0. 

.00010 
.00100 
.00175 
.00205 
.01125 
.01190 
.01250 

Inch. 

0. 
.00010 
.00000 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

.00075 
.OOOK) 

0. 

0. 

.00920 
.00065 
.00060 

1 

; 

Tensile  strength. 

1                      1 

Otneral  summary. 


101.500 

59,  an 

.18.5 
.00205 
085 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  clastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture '.75  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  silky  spot  at  circumferpnoa 

Elongation  of  inch  sections , '.12,  •.25* 

TABULATION  OF  TENSION  SPECIMENS  FROM  IS-PO UNDER  R,  F.  GUNS. 
STEMS  r  LONQ;  '.605  DIAMETER. 


No.  of 
test. 


Position  in 
gun. 


Loca- 
tion of 
speci- 
mens. 


Elastic 
limit 
per 

square 
Inch. 


Tensile 
strength 

per 
square 
inch. 

Elon- 
tion. 

Pounds. 
92,700 

Peret. 
23.0 

07,500 

21.0 

99,000 
103,200 

33.5 
19.6 

99,400 
104,750 
104,500 

19.0 
21.0 
18.0 

93,000 
90.500 

tJG.ono 

97.  I0() 

iw.riflo 

104,500 

22.0 
21.5 
21.0 
10.5 
15.0 
18.0 

122,000 
101,, -iOO 

1«.0 
18.5 

Con- 
trac- 
tion of 
area. 


Appearance  of 
fracture. 


Re- 
marks. 


77W 
7800 


7801 
7815 


7817 
7984 
8001 


7802 
7803 
7804 
7807 
7816 
7993 


7865 
7813 


Tube.., 
....do. 


do. 

do. 


do. 

....do. 
....do. 


Middle. 

..do... 

..do... 
..do... 


Pounds. 
53,000 

50,000 

59,000 
56,000 


.do...  a  49, 000 
•do...  62,000 
.do...     64,000 


Jacket. 

do. 

do. 

do. 

do. 

do.. 


Breechblock.. 
Breech   bustl- 
ing. 


.do... 
.do... 
.do... 
.do... 
.do... 
.do... 


.do... 
.do... 


56,000 
59,000  , 
60,000  ! 
61,000 
54,000 
59,000 


79,000 
51),  000 


Perd. 
51.0 


87.1 


46.2 
34.0 


30.7 
37,1 
27.4 


37.1 
43.3 
43.3 
9.5 
16.9 
27.4 


40.3 
30.7 


FinesUky 

Granular;  in  part 
sUky. 

Silky: 

Granular,  60  per 
cent;  silky,  40  per 
cent. 

G  ranular  silky  spot . 

Silky 

Granular,  70  per 
cent;  silky,  30  per 
cent. 

SUky;  oblique 

Silky 

....do 

Fine  granular 

Granular 

Granular,  60  per 
cent;  silky,  ser- 
rated, 40  per  cent; 
opened  cracks  In 
stem. 

Silky 

Fine  granular;  silky 

SIM)t. 


Breech 
end. 
Do. 

Do. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


a  Approximate. 


3-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKETS,  LOCKING  HOOPS, 
AND  BREECHBLOCKS. 
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3-INOH   B.  F.  OUN8. 
TUBB. 
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No.  7818. 

Marks,  ?!f?^*'' 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


loads  per 

Eloontion 

Sucoestive 

elonication 

per  inch. 

Permanent 
set. 

Suooesflive 

permanent 

aet. 

Remarks. 

PowMlt. 
1,000 
5,000 
10,000 
30,000 
40,000 
60,000 
60,000 
64,000 

65,000 

66,000 
07,000 
68,000 
107,500 

0. 
.00010 
.00040 
.00100 
.00140 
.00175 
.00205 
.00025 
/      .00240 
\      .00650 
.00045 
.01000 
.01100 

0. 
.00010 
.00030 
.00060 
.00040 
.00035 
.00030 
.00020 
.00015 
.00610 
.00005 
.00055 
.00100 

/nrA. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

I 

i 

Qeneral  summary. 

Tenaile  strength  per  square  inch  of  original  section pounds..  107,600 

Elastic  limit  per  square  inch  of  original  section do. . .    64,000 

Elongation  per  inch  after  rupture inch..       .IflO* 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00225 

Reduction  in  diameter  at  point  of  rupture do . . .       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture *.75  from  neck 

Cbaracterof  broken  surf  ace.... ailky 

Elongation  of  inch  secUona ».a4*M4 
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3-INOH   B.  F.  GUNS. 

Tube. 


Marks,  f^^ 
Diameter,  *.505. 
Sectional  area,  .20  square 
Gauged  length,  2". 


No.  7929, 


inch. 


■qtiAre 
Inch. 

Elongation 
periDch. 

Suooeaaive 

elongation 

per  inch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
60.000 
60,000 
65,000 
70,000 
73,000 
74,000 
75,000 
76,000 
110,600 

Inch, 

0. 
.00010 
.00035 
.00100 
.00140 
.00175 
.00210 
.00230 
.00250 
.00265 
.00310 
.00515 
.00750 

Inch, 

0. 
.00010 
.00025 
.00065 
.00040 
.00035 
.00035 
.00020 
.00020 
.00015 
.00045 
.00205 
.00235 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oenertd  summary. 

Tensile  strength  per  square  inch  of  original  sociioD pounds..  110,000 

Elastic  limit  per  square  inch  of  original  section do . . .    73 ,  000 

Elongation  per  inch  after  rupture inch . .        .180 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  €0»S 

Reduction  in  diameter  at  point  of  rupture do. . .        .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'JO,  'j26* 


3-IKOH   B.  F.  GUNS. 
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Marks,  ??i?« 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'. 


Tube. 
No.  7959. 


Elongation 
perlnch. 

Suooesdve 
elongation 

Permanent 
set. 

SuooessiTe 

permanent 

set. 

Remarks. 

Pmtndt. 

1,000 

5,000 

10,000 

30,000 

40,000 

60,000 

60-,000 

65,000 

60,000 

70,000 

71,000 

73,000 

106,050 

IncK 

0. 

.00010 
.00020 
.00075 
.00110 
.00145 
.00155 
.00210 
.00835 
.00415 
.00025 
.01000 

Inch. 

0. 

.00010 
.00010 
.00055 
.00035 
.00035 
.00010 

.ooa'is 

.00025 
.00180 
.00510 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

i :: 

0.            1     0. 

• 

1 

1 

Oeneral  summary. 


Tensile  strength  per  square  inch  of  orleinal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch.. 


106,050 
60,000 
.210 
.00235 
135 


Elongation  per  inch  under  strain  at  elastic  limit do . . . 

Reduction  in  diameter  at  point  of  rupture do. . .       

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M2, '.30* 

Jacket. 


No.  7798. 
Marks,  f^,?« 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loa<isper 

Elongation 
perlnch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Founds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
66,000 
67,000 
68,000 
60,000 
70,000 
112,100 

Inch. 
0. 

.00010 
.00040 
.00106 
.00140 
.00185 
.00215 
.00250 
.00260 
.00300 
.00450 
.00570 

Inch. 
0. 

.00010 
.00030 
.00065 
.00035 
.00045 
.00030 
.00035 
.00010 
.00040 
.00150 
.00120 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 
0. 

0. 
0. 

Oeneral  summary. 

Tenslte  strength  per  square  inch  of  original  section pounds..  112,100 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch...       .195 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00250 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Poettiom  of  rupture •.85  from  neck 

Chancter;of  hroken  surface silky 

Elongation  of  inch  sections •.28*,  Ml 
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3-lKOH  B.  F.  GtTKd. 


Jacket. 

No.  7812. 
Marks,  ^J,? 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


loaoBper 
■quara 
flush. 

Elongation 
perlBoh. 

Suocesslve 
elongation 
per  Inch. 

Permanent 
set. 

Sucoessive 

permanent 

set. 

Bemarks. 

PouwU. 
1,000 
5,000 
10,000 
30.000 
40,000 
50,000 
60,000 
60,000 
70,000 
71,600 
72,000 
109,600 

Inch. 
0. 
.00010 
.00040 
.00105 
.00140 
.00180 
.00215 
.00255 
.00915 
.01020 
.01150 

Inch. 
0. 
.00010 
.00090 
.00065 
.00035 
.00040 
.00035 
.00O«O 
.00660 
.00105 
.00130 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  100,500 

Elastic  limit  per  square  inch  of  originiu  section do...    60,000 

Elongation  per  inon  after  rupture inch..       .220 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00SS5 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  In  area  after  ruptuxe,  per  cent  of  original  section 43.3 

Position  of  rupture '.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.13, 'Jl* 

Jacket. 
No.  7969. 
Marks,  g^^M^^ 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


square 
Inch. 

Elongation 
permoh. 

SuooesslTe 
perlnoh. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remark!. 

Ponndt, 

1,000 

5,000 

10,000 

30,000 

40.000 

60,000 

60,000 

70,000 

73,000 

74,000 

75,000 

76,000 

106,000 

Inch, 
0. 
.00015 
.00035 
.00105 
.00140 
.00185 
.00220 
.00200 
.00275 
.01540 
.01625 
.01700 

Inch. 
0. 

.00015 
.00020 
.00070 

.00045 
.00035 
.00040 
.00015 
.01265 
.00085 
.00075 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

0. 

0. 

General  aummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  105,000 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elasdclimit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  middle  of 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.23.  '.26* 


73,000 

.245 

00275 

.145 

49.1 


S-INOH   ft.   F.  G0Nd. 

Jacket. 

No.  7983. 
Marks,  fi\^ 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


27 


■qiure 
Inch. 

Blonntloii 
perlnch. 

SuooesaivB 

elongation 

per  inch. 

Fermsnent 
set. 

Suocesalve 

permanent 

aet. 

Remarka. 

Ptmmda. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
56,000 
00,000 
66,000 
08,000 
09,000 
7D,000 
71,000 
72,000 
73,000 
111,000 

0. 
.00016 
.00080 
.00080 
.00126 
.00156 
.00176 
.00190 
.00206 
.00230 
.00330 
.00346 
.00380 
.00626 
.00006 

Indu 

0. 

.00015 
.00015 
.00060 
.00035 
.00080 
.00020 
.00015 
.00015 
.00025 
.00100 
.00015 
.00035 
.00145 
.00170 

Inch, 

0. 

0. 

IndL 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.  ^• 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds..  111,000 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture Jnch..       .200 

Elongation  per  inch  under  strain  at  elastic  limit .do .. .    .00230 

Reduction  in  diameter  at  point  of  rupture .^ do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture '.75  from  neck 

Chancter  of  broken  surface silky 

EloogationofiDohaectlonfl MO, 'JO* 
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3-INOH   B.  F.  GTmd. 

Locking  Hoop. 


No.  7960. 
Marks,  S^2-'- 
Diameter,  *.605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loMisper 

■quara 

inch. 

Elongation 
perlnch. 

Successive 
elongation 
perlnch. 

set. 

Successive 

permanent 

set. 

RemartcB. 

PouikU. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
116,450 

0. 

.00010 
.00025 
.00095 
.00135 
.t»170 
.00205 
.00240 
.00275 
.00285 
.00300 
.00365 
.00450 
.00530 

0. 

.00010 
.00015 
.00070 
.00040 
.00035 
.00035 
.00035 
.00a35 
.00010 
.00015 
.00065 
.00085 
.00080 

/ncA. 

0. 

0. 

0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0.           J     0. 

n 

1 

1 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poimds..  116,450 

Elastic  limit  per  square  inch  of  original  section .do...    81,000 

Elongation  per  inch  after  rupture inch..       .100 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .00285 

Reduction  in  diameter  at  point  of  rupture do.. .       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  ix¥^  sections '.2S*,'.00 


3-INCH   B.  F.  GUNS. 
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Locking  Hoop. 

No.  7968. 
Marks,  ?!&?•'» 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length.  2". 


Applied 

loads  per 

square 

incb. 

Elongation 

Suooessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

POKIUfa. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 
80,000 
82,000 
83,000 
84,000 
85,000 
115,500 

Inch. 
0. 
.00015 
.00035 
.00105 
.00150 
.00175 
.00215 
.00255 
.00275 
.00295 
.00905 
.00415 
.00515 
.00675 

Inch. 

0. 

.00016 
.00020 
.00070 
.00045 
.00025 
.00040 
.00040 
.00020 
.00020 
.00010 
.00110 
.00100 
.00160 

Inth. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

0.                   0. 

1 

1 

1 

^ 

Tensile  strength. 

•  Oeneral  summary. 

TenaUe  strength  per  square  inch  of  original  section pounds..  115,500 

Elastic  limit  per  square  inch  of  original  section do..-.    82,000 

Elongation  per  inch  after  rupture inch..       .175 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00305 

Reduction  in  diamete r  at  point  of  rupture do . . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture ',7  from  neck 

Character  of  broken  su rf  ace silky 

Elongation  of  inch  sections '.W.'.aT* 

Breechblock. 

No.  7945. 
Marks,  ??^«^'* 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

kMuuper 

square 

tocb. 

Eloneation 
perlnch. 

Suooessive 
elongation 
perlnch. 

Pennanent 
set. 

Suoeessive 

permanent 

set. 

Remark!. 

Pounds. 

1,000 

5,000 

40,000 

70,000 

73,000 

74,000 

75,000 

76,000 

117,600 

Inch. 
0. 

.00015 
.00150 
.00280 
.00295 
.00350 
.00615 
.00780 

Inch. 

0. 

.00015 
.00135 
.00130 
.00015 

.ooaw 

.00265 
.00165 

Inch. 

0. 

0. 

Indi. 

0. 

0. 

Initial  load. 

Elastic  limit. 

ft 
Tensile  strength. 

.00005 

.00005 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  117,600 

Elastic  limit  per  square  inch  of  original  section do...    73,000 

Elongation  per  inch  after  rupture ^ inch..       .165 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .00205 

Reduction  in  diameter  at  point  of  rupture do. . .       .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture at  middle  of  stem 

CfaAiacter  of  broken  surface ailky,  interspersed  with  fine  granulation 

Ekmgfttlon  of  inch  sections M3,'.20» 
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3-inch  b.  f.  guns. 
Bbeechblook. 


No.  7976. 
Marks,  ^«''' 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


loaosper 
square 
inch. 

Elongation 
per  Inch. 

BucoessiTe 

elongation 

per  inch. 

Permanent 
set 

Bucceeaive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
30,000 
60,000 
60,000 
70,000 
75,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
131,500 

Inch. 
0. 
.00020 
.00115 
.00190 
.00220 
.00255 
.00275 
.00315 
.00330 
.00960 
.00385 
.00425 
.00475 

Inch. 
0. 

.00095 
.OUO/5 

.00035 

.00020 
.00040 
.00015 
.00030 
.00025 
.00040 
.00050 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

T  . 

... 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  131, fioO 

Elastic  limit  per  square  inch  of  original  section , do . . .    80, 00? 

Elongation  per  inch  after  rupture , inch. .       .  14* 

Elongation  per  inch  under  strain  at  elastic  limit , , .do . . .    .  003 W 

Reduction  in  diameter  at  point  of  rupture ,.., do. . .       .  OB^ 

Keductioninareaafterrupture,  per  cent  of  original  section., •...'      M> 

Position  of  ruptura '.60 from  neck 

Charaofar  of  broken  iurfaos ,,,, sUky;  trace  of  gianulation 

JSlongation  o|  inch  seotloni ,* '.90*, '.08 

TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  A  F  OUNS. 

STEMS  r  LONG,  '.60S  DIAMETER. 


No.  of 
tmt. 

Position 
in  gun. 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
inch. 

TflniUe 

strength 

per 

Elon- 

Con- 
trac- 
tion 
of 
area. 

Appearance  of  frac- 
ture. 

Remarks. 

7818 
7920 
7950 
7798 
7812 
7909 
7983 
7960 

7968 
7M5 

T976 

Tube.... 
....do... 
....do... 
Jacket.. 
....do  ... 

Middle.. 

Outside. 

Middle.. 
....do... 
....do... 

Poundt. 
64,000 
73,000 
69,000 
66,000 
60,000 
73,000 
68,000 
81,000 

82,000 
73,000 

80,000 

POttfklS. 

107,500 
110,600 
106,050 
112,100 
109,500 
105,000 
111,000 
116,460 

115,500 
117,600 

131,500 

Peret. 
19.0 
18.0 
21.0 
19.5 
22.0 
24.5 
20.0 
16.0 

17.5 
16.0 

14.5 

Perct. 
34.0 
37.1 
46.2 
43.3 
43.3 
49.1 
46.2 
30.7 

43.3 
37.1 

84.0 

Silky 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
MuKKle  end. 

Breech  end. 

...tSo.. ....::::::::: 

do 

do 

do: 

Fine,  silky 

....do  ... 

....do... 

....do    .. 

..  do... 

Silky 

Locking 

hoop. 

do  ... 

....do... 
....do... 

.  ...ao....::::::::::: 

do 

Silk^.    interspersed 
with  fine  granular. 

Silky,  trace  of  gran- 
ulation. 

Breech- 
block. 
....do... 

....do... 
....do... 

5-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBE  AND  JACKET. 
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6-INCH   R.  F.  GUNS. 

Tube. 
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Marks,  ^^ 

Diameter,  *.505. 

Sectional  area,  .20  square  inch 

Gauged  length,  2". 


No.  7811. 


IcMufaper 
aquare 
inch. 

Elongation 
per  inch. 

Successive 
elongation 
perinch. 

Pcnnanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
60,000 
55,000 
59,000 
60,000 
61,000 
62,000 
&3,000 
&4,000 
65,000 
-    90,500 

Inch. 
0. 
.00020 
.00040 
.00070 
.00110 
.00125 
.00145 
.00155 
.00180 
.00200 
.OOMO 
.00230 
.00250 
.00315 
.00550 
.00600 
.00935 

Inch. 

0. 
.00020 
.00020 
.00080 
.00040 
.00015 
.00020 
.00010 
.00025 
.00020 
.00020 
.00010 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

.00005 

.00005 

.00005 

0. 

.00020 
.00065 

.002:^ 

.00250 
.00135 

Tensile  strength 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  00, 500 

Klastic  limit  per  square  Inch  of  original  section do. ..  60,000 

Elongation  per  inch  after  rupture inch. .      . 255 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  00230 

Reduction  in  diameter  at  point  of  rupture do. . .      .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture I'.IO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.33*, '.18 

H.  Doc.  291,  68-3 3 


34 


6-lNCH    R.   F.   GUNS. 

Jacket. 


No.  7814. 
Marks,  b^ 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*'. 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Succrasive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarlcs. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
63,000 
64,000 
65,000 
66,000 
96,800 

Inch. 
0. 
.000167 
.0OaJ67 
.001067 
.0014;J3 
.001767 
.00213:} 
.002233 
.013.i;« 
.016667 
.O2U000 

Inch. 
0. 

.000167 
.000200 
.000700 

.ooor<66 
.ooo:m 

.000100 
.011100 

.orm:i4 
.003:5.33 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initialload. 

i 

6.         1  6. 

Elastic  limit. 

1 

Tensile  strength. 

i 

General  sumniary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    96, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    63, 000 

Elongation  per  inen  after  rupture inch. .        .  223 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 0022:13 

Reduction  fai  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1*.36  from  nock 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.11, '.aS*, 'J2I 


6-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKFiTS,  HOOPS,  BREECH- 
BLOCKS, AND  SPINDLE. 
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6-inoh  r.  f.  guns. 
Tube. 
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No.  7851. 
Marks,  fig  §• 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Pennanent 
set. 

Successive 

Itormanent 

set. 

Remarki. 

Pounds. 
1,000 
6,000 
10,000 
90,000 
40,000 
60,000 
60,000 
60,000 
61,000 
62,000 
96,000 

Inrh. 

0. 
.00010 
.00040 
.00100 
.00140 
.00175 
.00210 
.00250 
.00825 
.00035 

Inch. 

0. 
.00010 
.00030 
.00060 
.00040 
.00035 
.00035 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength 

t 

0. 

0. 

ill 



:::::::::::: 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  08,000 

K  lastic  limit  per  square  inch  of  original  section do ...  ^,  000 

K longation  per  inch  after  rupture inch . .      .230 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00210 

Keduction  in  diameter  at  point  of  rupture do . . .      .105 

Keductlon  in  area  after  rupture,  per  cent  of  original  ecctirm 37. 1 

Position  of  rupture 1*.  12  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.28*,  M8 

Tube. 
No.  7987. 

Xf^^U^    41349  Bi 

Marks,  b  t^  m 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'. 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 
5,000 
10,000 
30,000 
50,000 
.^.OOO 
60,000 
64,000 
65,000 
66,000 
67,U)0 
104,500 

Inch. 
0. 
.00010 

.00060 
.00150 
.00175 
.00185 
.00190 
.00345 
.00740 
.00605 

Inch. 
0. 

.00010 
.00015 
.00055 
.00070 
.00025 
.00010 

.(xma 

.00155 

.oa'«)5 

.00065 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Umlt. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,500 

Elastic  limit  per  square  Indi  of  original  section do...    G4,(XX) 

Elongation  per incn  afterrupture inch..       .2:i0 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00190 

Keduction  in  diameter  at  point  of  rupture do . . .        .  i:V5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture I'.l  from  neck 

Character  of  broken  surface silky 

EloDgaUon  of  inch  sections a '.19, '.27» 
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tt-INCH   R.  F.  QDN8. 


Jacket. 

No.  7866. 
Marks,  ^rfo''^ 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Siicceflflivc 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
59,000 

60,000 

61,000 
62,000 
63,000 
94,050 

Inch. 
0. 

.00010 
.00035 
.00100 
.00140 
.0018.5 
.a)220 
f      .OOZIO 
1       .00700 
.01100 
.01240 
.01350 

Inch. 

0. 
.00010 
.00025 
.00065 
.00040 
.00045 
.00035 
.00010 
.00470 
.00400 
.00140 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

) 

J 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section , pounds..  94,050 

Elastic  limit  per  square  inch  of  original  section do...  60, (¥10 

Elongation  per  inch  after  rupture inch. .      .  2l,'» 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002:w 

Reduction  in  diameter  at  point  of  nipture do. . .      .  liifi 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture '.45  from  neck 

Character  of  brolten  surface '. silk v 

Elongation  of  inch  sections M2, '^1* 


6-INCH    R.   F.   GUNS. 
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Jacket. 

No.  7995. 
Marks,  ^i' 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Hemarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50.000 
55,000 
60,000 

a^ooo 

69,000 
70.000 
71,(KI0 
72,000 
107,500 
1 

Inch. 
0. 
.00010 
.00025 
.00080 
.00120 
.00145 
.00160 
.00175 
.a)195 
.(M>215 
.a)245 

.orrwo 

.00560 

Inch. 

0. 
.00010 
.00015 
.0(X)55 
.(J0040 
.00025 
.00015 
.00015 
.00020 
.00020 

.oo<r.5 

.00260 


Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0.  • 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  107, 500 

Elastic  limit  per  square  inch  of  original  section do . . .    09, 000 

Elongation  per  inch  after  rupture Inch.,        .  210 

P^lnngation  per  inch  under  strain  at  elastic  limit do. . .    . 00215 

Uoduction  In  diameter  at  point  of  rupture do. . .        .145 

Rniuction  in  area  after  nipture,  per  cent  of  original  section 49. 1 

Position  of  nipture *.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.12, '.30* 
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Marks,  S?^i^'^* 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


6-INOH    B.  F.  GUNS. 

Aj  Hoop. 
No.  7999. 


Applied 

loads  per 

square 

inch. 

Elongation 
permch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Pounds. 

1,000 

5,000 

10,000 

ao,ooo 

40,000 
60,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
104,500 

Inch, 

0. 
.00010 
.00025 
.00095 
.00130 
.00155 
.00170 
.00180 
.00200 
.00220 
.00235 

.wm 

.00050 
.01205 

Inch. 

0. 

.00010 
.00015 
.00070 
.00035 
.(NN)25 
.00015 
.00010 
.00020 
.00020 
.00015 
.00465 
.00250 
.00255 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

* 

0. 

0. 

* 

1 

1 

1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  ol  original  section do . . 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  clastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at 

Character  of  broken  surface silky,  serrated,  in  part  granular;  dark  spot  '.( 

Elongation  of  inch  sections 


104,501) 

75,1100 

.02:1 

9.5 
the  neck 
e  by  '.30 
"JOS,  '.07 


Marks,  f^,?' 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*^. 


6-INOH   B.   F.  GUNS. 

Ajj  Hoop. 
No.  7998. 
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AppUed 

loads  per 

square 

inch. 

ElonRation 
permch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
85,000 
70,000 
74,000 
75,000 
78,000 
77,000 
110,500 

Inch. 

0. 
.00010 
.00025 
.00000 
.00130 
.00180 
.00175 
.00190 
.00205 
.00225 
.00246 
.00785 
.00880 
.01050 

Inch. 

0. 

.00010 
.00015 
.00085 
.00040 
.00030 
.00015 
.00015 
.00015 
.00020 
.00020 
.00540 
.00095 
.00170 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Umlt. 
Tensile  strength. 

0. 

0. 

("' 



General  aumjnary. 

TensOe  strength  per  square  inch  of  original  section pounds..  110,500 

Elasticlimiti)er  square  inch  of  original  sect  ion do...    74,0UO 

Elongation  per  inch  after  rupture inch . .       .185 

Elongation  per  inch  under  strain  at  elastic  limit. do. . .    .  00245 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture '.9  from  neck 

diaracter  of  broken  surface silky 

Elongation  of  inch  sections '.10, '.27^ 
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6-INOH  B.  F.  GUNS. 


A,  Hoop. 

No.  8003. 
Marks,  W^l^ 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2", 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarlcs. 

1 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
tit),  000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
U0,500 

Inch. 
0. 
.00010 
.00025 
.00090 
.00120 
.00150 
.00170 

.ooia-) 

.002a5 
.00220 
.00210 
.Ol'iHO 
.01370 
.01480 

Inch. 
0. 
.00010 
.00015 
.000fi5 

.mm 

.00(XM 

.omn) 

.00015 
.00020 
.00015 
.00020 
.01020 
.00110 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

0. 

0. 



1 

1 ' 

1 

Elastic  limit. 

j  

Tensile  strength. 

1 

( 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,500 

Elastic  limit  per  square  inch  of  original  section do. . .    75,000 

Elongation  per  inch  after  rupture inch. .        .  20O 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .    .00240 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture *.7  from  neck 

Character  of  I »rokpn  surface silk v 

Elongation  of  inch  sections '.12,  '.28* 


6-IirOH   B.  F.  QUN9 

C,  Hoop. 

No.  8000. 


43 


MhtIcs/bW 

Diameter;  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed 

loads  per 

squ&re 

inch. 

Found*. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
72,000 
73,000 
74,000 
75,000 
106,500 

ElODgfttion 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Remarics. 

Inch. 

0. 

.00010 
.00025 

.onom 

.00120 
.00155 
.00165 
.00190 
.00205 
.00225 

.flows 

.01150 
.01240 
.01360 

Inch. 

0. 
.00010 
.00015 
.00065 
.00030 
.00035 
.00010 
.00025 
.00015 
.001)20 
.00010 
.00915 
.00090 
.00120 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,500 

E  las  tic  limit  per  squ  are  inch  of  original  section do...    72 ,  000 

Elongation  per  inch  after  run  ture inch . .       .190 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00235 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture '.90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections Ml, '.27* 
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Marks,  g^fr'« 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2* 


6-INGH   B.  F.  QimB. 

C,  Hoop. 
No.  7977. 


loa£per 
■qiutre 
inch. 

Elonntion 
perinch. 

8uooeB8lve 
elongation 
perinch. 

Permuient 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundt, 

1,000 

6,000 

10,000 

30,000 

40,000 

60,000 

60,000 

70,000 

74,000 

75,000 

76,000 

77,000 

78,000 

105,000 

Inch, 
0. 

.00015 
.(KXKIO 
.00100 
.00140 
.00170 
.00210 
.00246 
.00266 
.00280 
.00316 
.00726 
.01060 

Inch, 

0. 
.00015 
.00015 
.00070 
.00040 
.00030 
.00040 
.00ttl5 
.(NN)2() 
.00015 
.00035 
.00410 
.00335 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

. 

■■■; 1 

1 

Oenend  tummary. 

Tensile  strength  per  square  inch  of  orifrinal  sec  tion pound  s . .  1  a*) ,  ooo 

Elastic  limit  per  square  inch  of  original  section ...do...    74, OU) 

Elongation  per  inch  after  rupture inch..       .220 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00265 

Reduction  in  diameter  at  point  of  rupture do. . .       .  1 15 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1' from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M4, '.30* 


6-iNOH  B.  F.  aims. 
D  Hoop. 
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Marks,  *iT.i* 

Diameter,  *.505. 

Sectional  area,  .20  square  inch, 

Gauged  length,  2*. 


No.  7997. 


i5£r»"^r 

Elongation 
per  inch. 

Suocesalye 
elongation 
per  inch. 

Permanent 
aet. 

Succesaive 

permanent 

set. 

Remarks. 

Ponndt. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
65,000 
60,000 
65,000 
70,000 
74,000 
75,000 
76,000 
77,000 
104,500 

Inch. 

.0 

.00010 
.00025 
.00085 
.00120 
.00150 
.00165 
.00185 
.00200 

.00235 
.01710 
.01760 
.01830 

Inch, 

0. 
.00010 
.00016 
.00060 
.00035 
.00030 
.00015 
.00020 
.00015 
.00020 
.00015 
.01475 
.00040 
.00080 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oenerdl  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  104, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    74,000 

Elongation  per  inch  after  rupture inch..       .210 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00235 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture '.85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  Motioiia '.30*, '.12 
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6-INCH   E.  F.   GUNS. 


Breechblock. 
No.  7908. 
Marks,  ^fi'^- 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Inch. 
0. 
.00010 

.ax)K.'> 

.OOOTm 
.00075 
.(K)020 
.00010 
.00(W5 
.0016,5 
.00040 
.00070 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000  - 
30,000 
50,000 
70,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
127,500 

Inch. 
0. 
.00010 
.00095 
.00160 
.002:« 
.002.% 
.00265 

.oo:«» 

.00465 
.00505 
.00575 

In6h. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strrnsth. 

0. 

0. 

" 

.     .. 

1 ' l""'" 1 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  127, 500 

Elastic  limit  i)or  square  inch  ol  original  section do. . .    74, 000 

Elongation  per  incn  after  rupture inch. .        .155 

Elongation  per  inch  under  stbain  at  elastic  limit do . . .     .  0026.5 

Kednetion  in  diameter  at  point  of  rupture do. . .        .  075 

Reduction  in  area  after  rapture,  per  cent  of  original  section 27. 4 

Position  of  rupture '.75  from  neck 

Character  of  broken  surfHce fine  granular 

Elongation  of  inch  sections '\2l*,  '.10 

Breechblock, 
No.  7953. 
Marks,  ¥.^««' 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


loads  per 
square 
inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
6,000 
30,000 
50,000 
60,000 
70,000 
80,000 
85,000 
86,000 
87,000 
88,000 
121,600 

Inch. 

0. 

.00015 
.00110 
.00180 
.00215 
.00250 
.00290 
.00310 
.01720 
.01775 
.01870 

Inch. 

0. 

.00015 
.00095 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.00070 

.oora-. 

.00(tt5 
.OCXMO 
.00020 
.OHIO 

.ooaw 

.00095 

0.            1     0. 

, 

*  **l   

Oeneral  summary. 

Tensile  strength  per  square  inch  ol  original  section pounds. .  121, 500 

Elastic  limit  i>or  square  Incli  of  original  section do. . .    85, 000 

Elongation  per  inen  after  niijture inch. .        .  1R5 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .OOCUO 

Re<iuction  in  diameter  at  point  of  rupture do. . .        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  sei'tiou 37. 1 

Position  of  ra pt ure '.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  soctiona 'Ji5»,  M2 


Marks,  V.'^"' 


6-INOH   B.  F.  OnNS. 

Bbeechblock. 
No.  7978. 
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iXLarjus,  TiM 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


loads  per 
square 
inch. 

Elongation 
perinch. 

Suocessiye 

elongation 

per  inch. 

Pennanent 
set. 

Succeesive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 
5,000 
30,000 

50,  ax) 

55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
83,000 
84,000 
85,000 
86,000 
130,500 

Inch. 

0. 
.00010 
.00095 
.00165 
.00180 
.00200 
.00215 
.00235 
.00255 
.00270 
.00280 
.01030 
.01080 
.01160 

Inch. 

0. 

.00010 
.0008.5 
.00070 
.00015 
.00020 
.00015 
.UXWO 
.00020 
.00015 
.00010 
.00750 
.00050 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

0. 

0. 

1 

Elastic  limit. 

1 

Tensile  strength. 

Oencrdl  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  130,500 

Elastic  limit  per  square  Inch  of  original  section do. . .    83,000 

Elongation  per  inch  after  rupture inch . .        .166 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00280 

Reduction  in  diameter  at  point  of  rupture do. . .        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Poeition  of  rupture '.85  from  neck 

Character  of  broken  surface sillcy 

Elongation  of  kich  sections MO, '.23* 
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6-inch  r.  f.  guns. 
Bbeeghblooe. 


No.  7979. 
Marks,  ¥,??«• 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loads  per 
incn. 

Elongation 
perinch. 

Suocesslvo 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound%. 
1,000 
5,000 
30,000 
50,000 
55,000 
60,000 
ft5,000 
70,000 
75, «» 
80,000 
81,000 
82,000 
83,000 
127,000 

Inch. 

0. 
.00010 
.00080 
.00150 
.00170 
.00185 
.00205 
.00220 
.00240 

.orr275 
.oo:i50 

.00805 
.00680 

Inch. 

0. 
.00010 
.00070 
.00070 
.00020 
.00015 
.0(Kr2() 
.0(X)15 
.0()«)2() 
.OTMKlo 
.0(K)7r> 

.00075 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Tensile  strength. 

OeJieral  summary 

Tensile  strength  per  square  inch  of  original  section pounds..  127,000 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  incn  after  rupture inch. .        .115 

Elongation  per  hich  under  strain  at  elastic  limit do. . .    .00275 

Reduction  in  diameter  at  point  of  rupture do. . .        . 055 

Reduction  in  area  after  nipture,  per  cent  of  original  section 30. 5 

Position  of  nip tu  ro 1  *  .08  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections *U3*,  '.10 


6-inch  e.  f.  gdn8. 

Breechblock. 

No.  7988. 
Marks,  ¥3?  «• 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 
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Applied 

loads  per 

square 

Inch. 

Elongatioii 
per  inch. 

Suooessivo 

elongation 

perinoh. 

Permanent 
set. 

Buccesslve 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
84,000 
85,000 
86,000 
87,000 
122,000 

Inch, 

0. 
.00010 
.00025 
.00090 
.00160 
.00175 
.00190 
.00210 
.00235 
.00255 
.00275 
.00290 
.01330 
.01410 
.01500 

7fk*. 
0. 

.00010 
.00015 
.00065 
.00070 
.00015 
.00015 
.00020 
.00025 
.00020 
.00020 
.00015 
.01040 
.00080 
.00090 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

"6: 

1 

1 

1 

1 

1 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  122,000 

Elastic  limit  per  square  inch  of  original  section do .. .    84,000 

Elongation  per  incn  after  rupture inch. .       .  155 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00290 

Reduction  in  diameter  at  point  of  rupture do .. .       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Poaitioa  of  rupture '.85  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections '.20*,  ^J.1 

H.  Doc.  291,  6a-3 1 
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6-INCH   R.  F.  GyNS. 

Spindle. 


No.  7994. 
Marks,  L^'^''* 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2\ 


AppUed 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  incli. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
30,000 
50,000 
5.'>,000 
60,000 
65,  (KX) 
70,000 
75,000 
80,000 
85,000 
8ft, 000 
87,000 
88,000 
Si),  000 
90,000 
114,500 

Inch. 
0. 
.00010 

.00085 
.00150 
.00170 
.00185 
.00200 
.00220 
.00235 
.00255 
.00275 
.00285 
.00300 

.0038.") 
.005.55 

Inch. 
0. 

.0(X)10 
.00075 
.000«)5 
.00020 
.00015 
.00015 
.00030 
.00015 
.{XX)20 

.0(xr20 

.00010 

.mnCi 

.(MXVJO 
.000.55 
.00170 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

IClastic  limit. 
Tensile  streupth. 

0. 

0. 

1 

i  * 

, 

::::::::::::i:::::::::::: 

1 

1 

' 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  Rection poimds. .  114,500 

Elastic  limit  per  snuara  inch  of  original  section do .. .    86,0i"J 

Elongation  per  incn  after  rupture. inch. .        .  22.*» 

Elongation  fter  inch  under  strain  at  elastic  limit do .. .    .002M 

Reduction  In  diameter  at  point  of  rui)turc do ...        .  I  V» 

Reduction  in  area  after  ruptuic,  i)er  cent  of  original  action 51).  s 

Position  of  rupture ".95  from  noi-k 

Character  of  broken  surface fine  silky,  serrati'd 

Elongations  of  inch  sections ' .  10,  ' .35* 

TABULATION  OF  TENSION  SPECIMENS  FROM  G-INCH  R.  F.  GUNS, 

STEMS  r  LONG,  '.505  DIAMETER. 


Elastic 

Tensile 

Con- 

No.of 
test. 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Uniit 

per 

square 

inch. 

strength 

IDcr 
square 
inch. 

Elon- 
tion. 

trac- 
tion 
of 
area. 

Perct. 

Appearance  of 
iractune. 

Remarks. 

Pounds 

Pounds. 

Perct. 

7851 
7087 

Tube 

Outside . 
Middle.. 

50,000 
64,  (XK) 

98,  (XX) 
104,. 500 

23.0 

37.1 
46.2 

Silky 

Brooch  end. 
Do. 

do 

do 

lim 

Jacket 

Outyide. 

(K),(XX) 

94,050 

21.5 

46.2 

do 

Do. 

7995 

do 

Middle.. 

G9,000 

107.. >00 

21.0 

49.1 

do 

Do. 

7999 

Ai  hoop 

Inside.. . 

75,000 

104,500 

6.0 

9.5     Silky,   serrated; 
1      in  part  granu- 
1      lar:  dark  spot. 

Mu2£le  end. 

7998 
8003 

Aghoop 

do 

Middle.. 
....do... 

74,000 
75,  OCX) 

110,500 
110,.'5O0 

18.5 
20.0 

43.3 
40.3 

Silkv 

Broech  end. 
Do. 

do 

8000 

Ci  hoop 

.-..do... 

72,  (XX) 

10,').5(X) 

19.0 

40.3  1 do 

Do. 

7977 

Cjhoop 

....do... 

74,000 

105,000 

22.0 

40.3    do 

Do. 

7997 

D  hoop 

Inside.. . 

74,  OCX) 

104. 5(X) 

21.0 

46.2  1 do 

Do. 

7908 

Breechblock. . 

Middle.. 

74,000     127,.5O0  , 

15.5 

27.4  1  Fine  granular.. . . 

7953 
7978 

do 

do 

....do.... 
....do... 

S.'i.OOO  1  121,. -KX)  1 
K^.OOO  !  130,. 5CX)  , 

18.5 
16.5 

37.1 
40.3 

Silkv 

(lo 

7979 

do 

....do... 

80,000     127,000  , 

1 

11.5 

20.5  1  Granular.  60  jwr 
cent;  silky,  40 
iier  cent. 

Zi.O     Silky,  oblique.... 

7988 

do 

....do... 

84,000     122,000 

1.5. 5 

7994 

Spindle 

8«),000     114,500 

22.5 

59.8     Fine   silky,  ser- 
rated. 

1 

6-mCH    E.   F.   GUNB. 
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•  Nickel  sieelfrom  tubes  of  6-inch  R.  R  guns. 

Tube. 
No.  7909. 
Marks,  ^^^*^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  inch. 

Successive 
elongation 

Permanent 
set. 

Successive 

permanent 

set. 

Remarlcs. 

Poundt. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
5A,000 
57,000 
58,000 
90,500 

Inch. 

0. 
.00010 
.00035 
.00110 
.00150 
.00200 
.00230 
.00250 
.00385 
.00665 
.00815 

Inch. 

0. 

.00010 
.00025 
.00075 
.00040 
.00050 

.00030 
.00135 
.00280 
.00150 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.00005 

.00005 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  90,500 

Elastic  limit  per  Bquare  inch  of  original  section do .. .  54,000 

Elongation  per  inch  after  rupture inch. .      .  230 

Elongation  per  inch  under  strain  at  elastic  limit do .. .  .  00230 

Reduction  in  diameter  at  point  of  rupture do .. .      .  115 

Reduction  In  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1'.35  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.18, '.28* 

Tube. 
No.  7910. 
Marks,  |^t5P^ 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permahent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound9. 
1,000 
5,000 
10,000 
30,000 
40,000 

sa,ooo 

57,000 
58,000 
59,000 
«0,000 
91,500 

Inch. 
0. 

.00016 
.00035 
.00110 
.00155 
.00195 
.00235 
.00260 
.00610 
.00805 

Inch. 
0. 
.00015 
.00020 
.00075 
.00045 
.00040 
.00040 
,00025 

.oo;j50 

.00195 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  91,500 

Klastic  limit  per  square  inch  of  original  section do .. .  57,000 

K  longation  per  inch  alter  mp  ture inch . .      .226 

Klongation  per  inch  under  strain  at  elastic  Umit do .. .  .00235 

K<Hluction  in  diameter  at  point  of  nipture do.. .      .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture '.75  from  neck 

Charscter  of  broken  surf aoe silky 

Elongation  of  inch  sections '.32*,  M3 
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6-INCH   R.  F.  GUNS, 


Marks/M^rfrf'' 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^. 


Tube. 

No.  7911. 


AppUed 

loacls  per 

square 

inch. 

Elongation 
per  inch. 

Sucoessiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
50,000 
.54,000 
65,000 
5fi,000 
67,000 
89,000 

Inch. 

0. 

.00010 
.00025 
.00105 
.00150 
.0018.'» 
.002a5 
.00460 
.01160 
.01300 

Inch. 
0. 

.00010 
.00015 
.«KW0 
.00015 
.()()( «5 
.(XMJiO 
.002.15 
.00700 
.00140 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

i 

0.            1     0. 

1  

1 

1 

.     .    1     

General  summary. 

Tensile  strength  per  square  inch  ol  original  section pounds..  89,000 

Elastic  limit  per  square  inch  of  original  section do...  64,000 

Elongation  per  inch  after  rupture inch. .      .  215 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002[t.S 

Ueduction  in  diameter  at  point  of  rupture do...      .09.* 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture , '.76  from  neck 

Character  of  broken  surface fibrous,  trace  of  granulation 

Elongation  of  inch  sections M5,'.28* 

Tube. 
No.  7912. 

Marks,  L^Tfiif'' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

let. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
65,000 
56,000 
57,000 
68, (KX) 
89,500 

Inch, 
0. 
.00015 
.00040 
.00115 
.00160 
.00200 
.00230 
.(MtKX) 
.OO.V1O 
.01075 
.01220 

Inch. 
0. 

.00015 
.00025 
.00075 
.00045 
.00(MO 

.oon;jo 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

IniUalload. 
Elastic  limit. 

1 

' 

.06665    1       .06665 

.0(K)70 

.00525 
.00115 

1 



: 

1 

Tensile  strength. 

1 

General  summary. 


Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Roducion  in  diameter  at  point  of  nipture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture '.00  from  t 

Character  of  broken  surface granular,  80  per  cent;  lamellar,  20  { 

Elongation  of  inch  sections '.] 


6-inch  e.  f.  guns. 

Tube. 

No.  7913, 
Marks,  l\S^'^ 
Diameter,  '.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


63 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
61,000 
62.000 
63,000 
64,000 
96,400 

Inch. 

0. 

.00010 
.00035 
.00105 
.00150 
.00190 
.00250 
.00:i45 
.00620 
.00750 

Inch. 

0. 

.00010 
.00025 
.00070 
.00045 
.00040 
.aMKiO 
.OJXXW 
.OtfJ?.} 
.00130 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0.                 0. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  96,400 

Elastic  limit  per  square  inch  of  original  section do. . .  61,000 

Elongation  per  Inch  after  rupture inch. .      .  210 

Klongstion  per  inch  under  strain  at  elastic  limit do. . .  . 0O25O 

RtMhiction  in  diameter  at  point  of  rupture do. . .      .125 

He<iuetion  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture *.90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.29*,  M3 

Tube. 

No.  7914. 

Marks,  ra^'^ 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loa^ia  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
.^,000 
59,  (XN) 
60,000 
61,000 
92,500 

Inch. 

0. 

.00005 
.0002.5 
.00090 
.00120 
.00160 
.00220 
.00320 

.oa<ioo 

.00830 

Inch. 

0. 
.00005 
.00020 
.00065 
.OOtKiO 
.00040 
.00060 
.00100 
•  OOINO 
.00330 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Umlt. 
Tensile  strength. 

0. 

0. 

Oenerdl  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds . .  92, 500 

Elastic  llnrft  per  square  inch  of  original  section do. . .  58,000 

Klongation  per  inch  after  rupture inch. .      .  230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 00220 

Reduction  in  diameter  at  point  of  rupture do. . .      .  l.'io 

Reduction  In  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  ruptu  re 1*  from  neck 

rbaracter  of  broken  surface silky 

Elongation  of  inch  sections M4,  ".32* 
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6-INOH   B.  F.  QUN8. 


Tube. 
No.  7915. 


Marks,  l\y 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed* 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10, «» 
30,000 
40,000 
50,000 
65,000 
66,000 
67,000 
68,000 
97,000 

Inch. 

0. 

.00015 
.00030 
.00110 
.00150 
.00190 
.00250 
.01025 
.01175 
.01250 

Inch. 

0. 
.00015 
.00015 
.00080 
.00040 
.00(W0 
.OOOfiO 
.00775 
.00150 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elaatio  limit 
TensUe  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  97,000 

Elastic  limit  per  sq uare  inch  of  original  section do ...  65, 000 

Elongat Ion  per  inch  after  rupture inch. .      .210 

Elongation  per  Inch  under  strain  at  elastic  limit do.. .  .00250 

Reduction  in  diameter  at  point  of  rupture do.. .      .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  ruptn  re 1 '.  25  from  neck 

Character  of  broken  surface fibrous,  trace  of  granulation 

Elongation  of  inch  sections , '.18, '.24* 

Tube. 
No.  7916. 
Marks,  Si^tS^^ 
Diameter,  '^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2''. 


Applied 
loads  per 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
50,000 
62,000 
63,000 
64,000 
65,000 
95,500 

Inch. 

0. 

.00010 
.00035 
.00105 
.OOl.-JO 
.00185 
.00235 
.0a'il5 
.00900 
.01100 

Inch. 

0. 
.00010 
.00025 
.00070 
.00045 
.00035 

.ooaw 

.002SO 

.oo:«5 

.00200 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

6.                6. 

Elastic  limit 

Tensile  strength. 

1 

1 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poimds. .  05,50C 

Elastic  limit  per  square  inch  of  original  section do...  62,000 

Elongation  per  inch  aft<»r  rupture inch. .      .  205 

Elongation  per  inch  under  .strain  at  elastic  limit do. . .  .00235 

Reduction  in  diameter  at  point  of  rupture do. . .      .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.50  from  neck 

Character  of  broken  surface fine,  granular,  60  per  cent;  lamellar,  40  per  cent 

Elongation  of  inch  sections ».13,  •.28» 


6-INCH   B.   F.   GUNS, 
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Tube. 
No.  7930. 

Marks,  STi' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2"*. 


Applied 

loads  per 

square 

inch. 

Elnn^tion 
per  inch. 

Siiccossivc 
clonpation 
TK»r  inch. 

rermanent 
set 

Successive 

pennnnent 

set 

Remarks. 

Pound*. 

1,000 
6,000 
lO.OfW 
30,000 
40,000 
60.000 
60,000 
63,000 

d4.a« 

65,000 
66,000 
95,100 

Inch. 
0. 
.00010 

.OOHM) 
.00140 
.00176 
.00210 
.002:«) 

.0():ioo 

.01200 
.01375 

Inch. 
0. 
.00010 

.mm 

.OOOiiS 
.00010 

.anKW 

.OOOIW 
.OOirjO 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 





0. 

0, 

Klastic  limit. 

.00070 
.00(»00 
.00175 

1 

' 

Tensile  strength. 

! 

Oenercd  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  95, 100 

EluRlic  limit  i>er  square  inch  of  original  section do. . .  63,000 

Klongation  per  inch  uft^r  rupture inch. .      .  185 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002,'W 

Reduction  in  diameter  at  point  of  nii)turc do. . .      . 095 

Reduction  in  area  after  nipture,  per  cent  of  original  section 34.0 

Position  of  rupture '.6  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections '.25*  M2 

Tube. 
No.  7931. 
Marks,  ^f^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2", 


i^r?}^.  'vi..«*,nti/.n '  Successive 
•n  ,^l^  ^^r^Snh  clongation 
?nih  P«' *"«*»•      per  inch. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
62,000 
63,000 
64,000 
6.'>.(KM 
66,000 
96,600 


Inch. 
0. 
.00010 

.ooaio 

.00096 
.00130 
.OOIW 
.00200 
.0(r215 
.00220 
.00850 

.oiooo 

.01150 


Inch. 

0. 
.00010 
.00020 
.OOOf.5 

.(MUXiO 
.00040 
.00015 
.00005 

.oo6;w 

.OOlfiO 

.a)i5o 


„„„„„_„_#  Successive 
Tet?        PermanentI 


Inch. 

0. 

0. 


Remarks. 


Inch. 

0.  Initial  load. 

0. 


:i 


.    Elastic  limit. 
.!  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  96, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  63,000 

Elongation  per  incn  alter  niptiiiT .^ inch . .      .160 

Elongation  per  inch  under  strain  at  elastic  limit.! do...  .00220 

Reduction  in  diameter  at  point  of  niptutv do. . .      .076 

Reduction  in  area  after  rupture,  percent  of  original  section 27.4 

Position  of  rupture '.♦lO  from  neck 

Character  of  broken  surface silky,  lamellar 

Elongation  of  inch  sections '.20*,  M2 
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Tube. 
No.  7932. 
Marks,  f^o^* 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loAda  per 

aquare 

inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
96,300 

Inch. 

0. 
.00010 
.00030 
.00095 
.00125 
.OOKX) 
.00195 
.00210 
.01075 
.01200 
.01290 

/ncA. 
0. 
.00010 
.00020 

.000<i5 
.OOttM 

.mm 

.00035 
.00015 
.00865 
.00125 
.00090 

Inch. 

0. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0.             1     0. 

! 

Tensile  strength. 



1 

General  nummary. 

Tensile  strength  per  aquare  inch  of  original  section pounds. .  96,300 

Elastic  limit  per  square  inch  of  original  section do. . .  64,000 

Elongation  per  incn  after  rupture inch. .      . 220 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00210 

Reduction  in  d  iameter  at  point  of  rupture do. . .      .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.24*, '.ao* 

Tube. 
No.  7933. 
Marks,  1^.?' 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2\ 


AppUed 

loads  per 

square 

%h. 

Elongation 
perinch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
64,«)0 
65,000 
66,000 
67,000 
97,000 

Inch. 
0. 

.00010 
.00035 
.00(»5 
.001.30 
.00160 
.00200 
.00220 
.01150 
.01300 
.01400 

Inch. 
0. 
.00010 

.mm 
.000:15 
.aKx«) 

.00040 

.00020 

.ai930 
.00150 

.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit.       * 

0.            1     0. 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  s(xjtion pounds..  97,000 

Elastic  limit  per  square  inch  of  original  section  — ., do. . .  ft4, 000 

Elongation  per  inch  after  rupture inch. .      . 200 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .00220 

Reduction  in  diameter  at  point  of  rupture do. . .      .105 

RfHluction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.45  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.27*,  *.13 


6-inch  r.  f.  ouks. 

Tube. 
No.  7954. 
Marks,  r^o^- 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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loa<hper 
square 
Inch. 

Elongation 
perlnch. 

Successive 
elongation 
per  inch. 

Pennanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 
1,000 
5,000 
10,000 
30.000 
40,000 
M.OOO 
60,000 
63,000 
64,000 
65,000 
66.000 
98,250 

Inch. 

0. 
.00015 
.00035 
.00110 
.00140 
.00175 
.00205 
.00225 
.00295 
.00965 
.01010 

Inch. 

0. 
.00015 
.00020 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.00075 
.00030 

.ooo:» 

.00030 

0. 

0. 

.00020 
.00070 
.00H70 
.00045 



Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  98,250 

Elastic  limit  per  square  inch  of  original  section do. ..  63, 000 

Elongation  per  inch  after  rupture Inch..      .140 

Elongation  per  inch  under  strain  at  elastic.llmit do. . .  .00225 

Reduction  in  diameter  at  iM>int  ol  rupture do. . .      .045 

Reduction  In  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture r.03  from  neclc 

Character  of  broken  surface granular,  50  per  cent;  serrated,  flaky,  50  per  cent 

Elongation  of  inch  sections M6*, '.12 


Marks,f^- 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch, 

Gauged  length,  2" 


Tube. 
No.  7955. 


square 
inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 
1,000 
5,000 
10,000 
30,000 
40,000 
60.000 
59,000 
60,000 
61,000 
62,000 
ft5,6S0 

Inch. 
0. 
.00010 
.00025 
.00095 
.00125 
.00160 
.00195 
.00220 
.00925 
.01005 

Inch. 
0. 
.00010 
.00015 
.00070 

.ooaM) 

.ODUW 
.OOttiS 
.OOICJ 
.00705 
.00080 

Inch. 
0. 

0. 

Inch. 

0. 

0. 

InitUl  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds, 

Elastic  limit  per  square  inch  of  originjil  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  atom 

Cliaracter  of  broken  surface silky 

Elongation  of  inch  sections '.20», '.21* 


95,650 

59,000 

.205 

.00195 

115 
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Tube. 
No.  7956. 
Marks,  ^rfif- 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50.000 
59,000 
60,000 
61,000 
62,000 
86,800 

I%ch. 

0. 
.00015 
.00035 
.00115 
.00155 
.00195 
.002.W 
.01405 
.01465 
.01575 

Inch. 

0. 

.00015 
.00020 

/ncft. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.00080 
.0(K)40 
.00040 

.ooo:i5 

.01175 
.OUNjO 
.00110 

1 

.00665           .06665 

1 

i 

1                       1 

General  symmetry. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  86, 800 

Elastic  limit  i>ot  square  inch  of  original  section do. . .  59,000 

Elongation  per  inch  after  rupture inch. .      .  lo'» 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002:50 

Reduction  in  diameter  at  point  of  ruiiture do. . .      .06.'> 

Reduction  in  area  after  rupture,  per  cent  of  original  section 2:?.  9 

Position  of  rupture at  middle  of  st<»ni 

Character  of  brolcen  surface 8T^7,  serrated,  flalcy;  tore  apart  in  detail  from  one  side 

Elongation  of  inch  sections '.08,  MJ* 

Tube. 
No.  7957. 
Marks,  ^'^f* 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2^^. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Succe8.«jive 
eJongution 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
5O,(JO0 
52,000 
63,000 
54,000 
65,000 
66,000 
60,100 

Inch. 

0. 
.00010 
.00040 
.00100 
.00130 
.00170 
.00185 
.0(050 
.00440 
.0a'il5 
.00640 

Inch. 

0. 
.00010 
.00030 
.00060 
.000:50 

.{XX)IO 
.00015 
.0010-1 
.0O(KK) 
.00075 
.00125 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

1 

0.              1      0. 

Elastic  limit. 

1 

Crack  opens  in  stem. 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  60,100 

Elastic  limit  per  square  inch  of  original  section do...  52,0iV 

Elorvrntion  per  inch  after  rupture inch. .      .OI5 

Elongation  jwr  inch  under  strain  at  elastic  limit do...  .0018.5 

Roiiiictidn  in  diameter  at  point  of  rupture do...      .ttvi 

Rptluctlon  in  area  after  nipture,-i)er  cent  of  original  section 20. 5 

Position  of  rupture ".65  from  neck 

Character  of  i>roken  surface granular,  10  per  cent;  serrated,  flaky,  90  per  cent:  fractured  in 

detail  by  the  extension  of  the  crack  wiiich  appeared  under  55, 000  poimda  per  square  inch  tension 
Elongation  of  inch  sections '4)1, 'jO§* 


6-INCH   It.  F.  QVNS. 
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TABULATION  OF  TENSION  SPECIMENS  FROM  NICKEL-STEEL  TUBES  OF 

efR.F.OUNS, 


STEMS  2*  LONG,  '.506  DIAMETER. 


No.  of 
test. 


Poaition 
in  gun. 


7900 
7910 
7911 

7912 


7913 
7914 
7915 

7916 


7930 
7931 
7932 
7933 
7954 


7955 
7956 
7957 


Tube.. 
...do.. 
...do.. 

...do.. 


-do., 
.do-, 
-do.. 


.do., 


-do., 
-do., 
.do-, 
.do.- 
.do.. 


•do., 
.do., 
.do.. 


Location 

ofepeci- 

mens. 


Middle 

...do... 

...do... 

...do... 


Elastic 
limit 
per 

square 
inch. 

Lbs. 
54,000 
57,000 
54,000 

54,000 


...do...i  61,000 
....do...  58,000 
.-..do...  65,000 


....do... 


.....do... 
I  Inside... 
•  OuUide. 

Middle.. 

Outside. 


Middle.. 
...do... 
Inside. . 


62,000 


63,000 
63,000 
64,000 
64,000 
63,000 


60,000 
69,000 
52,000 


Tensile 
strength 

per 
square 
inch. 


Lbs. 
90,500 
91,500 
89,000 

80,500 


96,400 
92,600 
97,000 

05,600 


95,100 
96,600 
96,300 
97,000 
96,260 


95,060 
8B,8U0 
60,100 


Elon- 
tSn. 


Perct. 
23.0 
22.5 
21.5 

19.0 


21.0 
23.0 
21.0 

20.5 


18.5 
16.0 
22.0 
21).  0 
14.0 


20.5 
10.6 
4.5 


Con- 
trac- 
tion 
of 
area. 


Peru. 
40.3 
43.3 
34.0 

23.9 


43.3 
46.2 
37.1 

37.1 


34.0 
27.4 
43.3 
37.1 
16.9 


Appearance  of 
fracture. 


40.3 
23.9 
20.6 


Silky 

do 

Fibrous,    trace    of 

granulation. 
Granular,  80  per  cent ; 

lamellar,    20    per 

cent. 

Silky 

do 

Fibrous,     trace    of 

granulation. 
Fine  granular,   60 

percent:  lamellar, 

40  per  cent. 

Silky,  oblimie 

Silky,  lamellar 

Silky 

do 

Granular,  60  oercent; 

serrated,  naky,  60 

iwr  cent. 

Silky 

Gray.  sprraUnl,  flaky. 
Gran(il:ir-,lUpercent; 

serrated,  Oaky,  90 

per  cent. 


Remarks. 


Breech  end. 

Do. 
Muzzle  end. 

Do. 


Breech  end. 

Do. 
Muzzle  end. 


Do. 


Do. 
Do. 
Breech  end. 
Do. 
Do. 


Do. 

Muzzle  end. 

Do. 


STEEL  FORGINGS,  GUN  AND  CARRIAGE  WORK. 
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76'MILLIMETER  MOU^AIN  GUNS. 

Bodies. 

BPECUCEN8  PROM  BREECH  ENDS. 


1 

Elastic 

Tensile 

Con- 
trac- 
tion of 
area. 

;     Hark  on 
specimen. 

Di- 
ame- 
ter. 

Sec- 
tional 
area. 

limit 

per 

square 

inch. 

strength 

per 
square 
inch. 

Elon- 
tton. 

Elongation  of 

bich 

sections. 

Appearance  of  frac- 
ture. 

Inch. 

Sq.  in. 

1 
Pounds  Pound*. 

Peret. 

Perd. 

w        m        » 

2A 

.505 

.20 

60,200 

100,500 

21.0 

43.3 

.31«,.ll 

SUky. 

1)0. 

3X* 

.505 

.20 

62,500 

105,500 

21.0 

40.3 

.29*,. 13 

2B*-B 

.564 

.25 

57,600 

100,400 

17.7 

30.2 

.31*,.  12,  .10 

Do. 

2A*-B 

.564 

.25 

50,600 

99,200 

20.3 

41.9 

.13,  .16,   .32* 

Do. 

4A**-B 

.564 

.25 

54,800 

95,920 

17.7 

41.9 

.11,   .11,   ..31* 

Do. 

5*«-B 

.564 

.25 

56,800 

104,000 

16.3 

36.4 

.28*,.  10,   .11 

Do. 

4B*-B 

.564 

.25 

54,800 

94,400 

19.3 

44.6 

.34*,.  13,   .11 

Do. 

17-BT,M 

.505 

.20 

64,500 

107,000 

20.0 

37.1 

.14,   .26* 

Do. 

17-BT..M 

.605 

.20 

65,500 

107,500 

19.5 

40.3 

.11;  .28* 

Do. 

2o-bt;m 

.505 

.20 

66,000 

111,250 

18.5 

37.1 

.11,   .26* 

Do. 

ao-BT.M 

.505 

.20 

63,500 

109,000 

20.0 

37.1 

.27*,.  13 

Do. 

22^BT,M 

.505 

.20 

53,000 

92,000 

25.0 

46.2 

.20.  .30* 

Do. 

23-BT  M 

.505 

.20 

61,000 

102,200 

19.0 

37.1 

.28^,-10 

Do. 

Itl-BT,M 

.505 

.20 

61,500 

100,100 

20.0 

37.1 

.12,   .28* 

Do. 

24-BTsM 

.505 

.20 

62,000 

99,900 

23.0 

43.3 

.15,   ..31* 

Do. 

16-BT,M 

.505 

.20 

63,000 

102,600 

19.5 

40.3 

.14,  .25* 

Do. 

Ift-BT.M 

.505 

.20 

61,500 

102,600 

19.5 

40.3 

.28*,. U 

Do. 

18-BT,M 

.505 

.20 

60,000 

97,800 

24.5 

46.2 

.32*,.17 

Do. 

18-BT.M 

.505 

.20 

61,500 

97,500 

20.5 

43.3 

.22*,.  19 

Do. 

26-BT,M 

.505 

.20 

60,000 

96,600 

23.0 

49.1 

.35*,. 11 

Do. 

28-BT,M 

.505 

.20 

61,000 

102,500 

20.5 

40.3 

.22*,. 19 

Do. 

29-BT,M 

.505 

.20 

54,500 

96,000 

20.0 

43.3 

.30*,. 10 

Do. 

3(>-BT,M 

.505 

.20 

61,500 

97,250 

20.5 

40.3 

.23*,.  18 

Do. 

3.3-BT,M 

.505 

.20 

62,500 

102,000 

20.0 

43.3 

.11,  .29* 

Do. 

33-BT,M 

.505 

.20 

62,500 

100,600 

22.0 

40.3 

.12,   .32* 

Do. 

35-BT,M 

.505 

.20 

64,000 

104,. 500 

19.5 

40.3 

.11,   .28* 

Do. 

36-BTiM 

.506 

.20 

62,000 

106,500 

15.0 

30.7 

.22*,. 08 

Granular,   60   per 
cent;     silky,  40 

ig-BT,M 

.505 

.20 

63,000 

105,000 

21.5 

40.3 

.30*,.  13 

percent. 
Silkv. 

21-BT,M 

.505 

.20 

63,500 

101,500 

22.0 

46.2 

.12,  .32* 

bo. 

23-BT,  M 

.505 

.20 

62,000 

101,000 

20.5 

37.1 

.20*,.  21* 

Do. 

25^BT,M 

.505 

.20 

61,000 

105,500 

20.0 

34.0 

.28*,.  12 

Do. 

27-BT,M 

.5a5 

.20 

62,600 

104,500 

20,5 

40.3 

.  28*, .  13 

Do. 

3I-BT,M 

.505 

.20 

64,000 

108,000 

20.5 

37.1 

.14,  .27* 

Do. 

34-BT,M 

.505 

.20 

66,000 

111,500 

18.0 

30.7 

.11,   .25* 

Do. 

2BT-BT,M 

.605 

.20 

50,500 

102,000 

25.0 

37.1 

.21,   .29* 

Do. 

Se-BTsM 

.505. 

.20 

57,000 

104,500 

17.0 

34.0 

.23*,.  11 

Silky  and  granu- 
lar. 
Silky. 

2.'>-BT.,M 

.505 

.20 

56,000 

102,500 

21.0 

37.1 

.24*,.  18 

M-BTsM 

.505 

.20 

62.500 

110,900 

15.0 

34.0 

.10,  .20* 

Silky.  60  per  cent; 
granular  40  per 
cent. 

4A-BT4M 

.505 

.20 

67,700 

98,900 

20.5 

40.3 

.11,  .30* 

SUky. 

5T-BT4M 

.605 

.20 

60,  .100 

105,000 

10.5 

37.1 

.26*,.  13 

Do. 

4BT  BT,M 

.505 

.20 

60,300 

102,000 

23.5 

43.3 

.15,   .32* 

Do. 

i:t  BT,M 

505 

.20 

65,500 

112,300 

18.0 

34.0 

.25*,.  11 

Do. 

l^BTjM 

505 

.20 

58,500 

102,500 

21.0 

37.1 

.13,  .29* 

Do. 
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76'MILLIMETER  MOUNTAIN  Gt/iViS-Continued. 
Bodies — Continued. 

SPECIMENS  FROM  MUZZLE  ENDS. 


Elastic 

Tensile 

Con- 
trac- 
tion of 
area. 

Mark  on 
specimen. 

Di- 
ame- 
ter. 

S«^- 
llonal 
area. 

limit 

per 

square 

inch. 

strength 

per 
square 
inch. 

Elon- 
tfon. 

Elonention  of 
sections. 

Appearance  of  frac- 
ture. 

Inch. 

Sq.  in. 

Pounds 

Pounds. 

Perct. 

Perci. 

0             0             0 

9 

.5a5 

.20 

67,000 

99,500 

21.0 

40.3 

.30*,. 12 

^n-o. 

9A 

.5a5 

.20 

62,500 

101,000 

23.5 

43.3 

.27*,. 20 

Ml^R 

.505 

.20 

48,500 

86,000 

25.5 

40.3 

.16,   .35* 

Do. 

M1-2A 

.505 

.20 

59,500 

92,500 

22.0 

40.3 

.29*,.  15 

Do. 

M2-2R 

.505 

.20 

58,000 

96.800 

20.5 

43.3 

.29*,.ll 

Do. 

M2-4A 

.505 

.20 

51,600 

88,000 

25.5 

43.3 

.18,   .33* 

Do. 

M1-2B 

.505 

.20 

54,500 

95,100 

21.6 

40.3 

.12,   .31* 

Do. 

M2-2A 

.605 

.20 

55,500 

91,600 

22.5 

43.3 

.32*,.  13 

Do. 

M2-IB 

.505 

.20 

50,750 

87,000 

20.0 

43.3 

.32*,. 08 

Do. 

M14A 

.505 

.20 

64,500 

87,500 

24.5 

46.2 

,14,   ..W* 

Do. 

M^ 

.505 

.20 

62,000 

96,500 

20.0 

40.3 

.21*,.  19* 

Do. 

Ml^ 

.505 

.20 

60,500 

97,000 

20.5 

43.3 

.14,  .27* 

Do. 

17-MT,M 

.506 

.20 

68,000 

108,500 

20.0 

37.1 

.13,   .27* 

Do. 

17-MT.M 

.506 

.20 

68,500 

109,200 

21.0 

37.1 

.14,   .28* 

Do. 

20  MT,M 

.505 

.20 

66,000 

105,500 

19.0 

37.1 

.12,   .26* 

Do. 

2I)-MT..M 

.505 

.20 

66,500 

105,000 

19.0 

37.1 

.28*..  10 

Do. 

22-MT,M 

.605 

.20 

56,000 

97,500 

17.0 

40.3 

.27*,. 07 

Do. 

22-MT.,M 

.SO-) 

.20 

49,500 

93,600 

16.0 

37.1 

.2.'J*,.08 

Do. 

24  MT,M 

.sa*) 

.20 

64,500 

100,300 

22.0 

40.3 

..30,   .14 

Do. 

24-MTiM 

.5ft5 

.20 

64,500 

100,000 

22.6 

40.3 

.31*,.  14 

Do. 

16-MT,M 

.505 

.20 

62,000 

102,000 

20.6 

37.1 

.11,   .30* 

Do. 

16  MT,M 

.50') 

.20 

64,000 

100,500 

19.6 

40.3 

.11,  .28* 

Do. 

18-MT,M 

.505 

.20 

5R.000 

96.500 

21.6 

43.3 

.32*,. 11 

Do. 

18  MT.M 

.505 

.20 

60.000 

97,000 

21.5 

43.3 

.31*,.  12 

Do. 

22  MT;M 

.505 

.20 

66,000 

96.250 

18.6 

40.3 

.27*,. 09 

Do. 

Zfr-MT^M 

.505 

.20 

66,500 

97,000 

18.6 

43.3 

.10,  .27* 

Silky  and  granu- 
lar. 

26^MT,M 

.605 

.20 

62,000 

98,600 

24.0 

40.3 

.29*,.  19 

2»-MT,M 

.505 

.20 

65,600 

102,500 

19.6 

40.3 

.09.   .30* 

2D-MT.M 

.505 

.20 

63,000 

107,000 

22.5 

40.3 

..30*,.  16 

Do. 

30-MT,M 

.505 

.20 

49,500 

92,800 

18.5 

37.1 

.27*,.  10 

Do. 

.■W-MTiM 

.SOU 

.20 

62,500 

105,600 

17.5 

37.1 

.26*,. 09 

Do. 

3(>  MTsM 

.505 

.20 

60,500 

98,000 

19.0 

37.1 

.11,  .27* 

Do. 

3.1-MT..M 

.505 

.20 

64,500 

104,500 

19.0 

40.3 

.11,   .27* 

Do. 

32-mt;m 

.505 

.20 

64,500 

108,000 

20.0 

40.3 

.28*,.  12 

Do. 

35-MT,M 

.505 

.20 

64,500 

107,500 

19.5 

37.1 

.14,  .25* 

Do. 

35-MT,M 

.505 

.20 

70,000 

114,000 

19.5 

37.1 

.24*,.  15 

Do. 

19-MT,M 

.505 

.20 

58,500 

98,900 

21.0 

40.3 

.13,   .29* 

Do. 

21-MT,M 

.605 

.20 

63,500 

100,500 

22.5 

4.3.3 

.18.   .27* 

Do. 

2?»-MT,M 

.505 

.20 

64,500 

93,700 

24.5 

40.3 

.32*,.  17 

Do. 

25-MT,M 

.505 

.20 

66,000 

109.500 

19.0 

37.1 

.12,   .26* 

Do. 

27-MT,M 

.505 

.20 

63,500 

106,000 

20.0 

37.1 

.12,   .28* 

Do. 

31-MT,M 

.505 

.20 

63,500 

IW.OOO 

18.0 

34.0 

.10,   .25* 

Do. 

34-MT,M 

.505 

.20 

68,500 

110,500 

19.0 

34.0 

.25*,.  13 

Do. 

3I-MT2M 

.505 

.20 

68,000 

105,300 

18.5 

37.1 

.11,  .26* 

Silky:       trace    of 
granulation. 
Do. 

34-MT,M 

.6a'» 

.20 

71,600 

111,800 

18.0 

34.0 

.11,   .25* 

13-MT,M 

.505 

.20 

68,500 

110,350 

16.0 

30.7 

.22*,.  10 

Do. 

13-MTiM 

.505 

.20 

65,500 

102,000 

19.0 

40.3 

.27*,.  11 

Silky. 

Block  Carriers. 


0-1 

.564 

.25 

60,600 

116,800 

16.0 

39.2 

.09,   .11,  .28* 

Silky;      trace  of 

BC-24 

.."iOS 

.20 

.'W.OOO 

08,000 

20.5 

51.0 

.34*,.  07 

granulation. 
Fine  sUky. 

Br-^28 

.5W> 

.20 

60,500 

100,  .500 

24.5 

69.8 

.38*,. 11 

Do. 

BC-12 

.505 

.20 

59,500 

99,500 

25.5 

49.1 

.37*,.  14 

Silky. 

BTEEL   F0B6INGS,  GUN    AND   CARRIAGE    WORK. 
$'INCH  K  R  GUNS. 
Block  Carriers. 
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Mark  on 
ipecdnifln. 


Di- 
am- 
eter. 


Seo- 
tional 
area. 


Elastio 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Elon- 


Gem- 
trac- 
tion 
of 


Elonga- 
tion of 
inch 
sections. 


Appearance  of  fracture. 


3RiBCL 

3R-BC35 

3R-BC8 

3R-BC30 

3R-BC44 

3R-BC44 

86BC 

54BC 

56BC 

TaBC 


Inch. 
.505 

.ns 

.006 
.605 
.606 
.605 
.605 
.505 
.505 
.505 


3q.  in. 
.» 

.ao 

.20 

.ao 
.ao 

.20 
.20 
.20 
.20 
.20 


Pounds 
64,600 

51,000 
48,000 
54,500 
44,500 
53,500 
44,000 
48,000 
46,000 
44,500 


Pounds. 
103,500 

96,000 
06,500 
96,800 
96,600 
94,500 
83,000 
83,500 
80,000 
85,000 


Perd, 
22.5 

22.5 
21.6 
24.5 
20.6 
22.5 
14.0 
15.0 
10.0 
17.0 


Perd. 
34.0 

40.3 
87.1 
40.3 
30.7 
34.0 
23.9 
20.5 
13.2 
34.0 


.31*,.14 


.22*,. 

.27»,. 
.30*,. 
.11,  . 
.13,  . 
.00,  . 
.09,  . 


Silky;  trace  of  granu- 
lation. 

Do. 

Do. 

Do. 
Dull  silky. 

Do. 
Dull  gray;  oblique. 
Silky. 


Clips. 


CLTol 

.506 

.20 

46,600 

99,500 

18.5 

30.7 

.16,  .21* 

Silky,  60 percent;  gran- 
ular, 50  per  cent. 

CLT02 

.505 

.20 

43,000 

93,500 

19.6 

30.7 

.20*,.  19* 

Silky;  trace  of  granu- 
Oranular,  00  per  cent; 

CLT08 

.606 

.20 

43,000 

94,500 

19.6 

30.7 

.21*,.18* 

CLT04 

.506 

.20 

44,000 

97,000 

17.6 

27.4 

.13,  .22» 

silky.  40  percent. 

Granular,  70  per  cent; 

silky,  30  per  cent. 

IFO 

.506 

.20 

54,500 

96,500 

23.0 

40.3 

.13,  .33* 

^n-o. 

IIFO 

.506 

.20 

50,000 

96,000 

22.0 

37.1 

.30*,  14 

12Fa 

.606 

.20 

50,500 

95,000 

21.5 

87.1 

.12,  .31* 

Do. 

22Fa 

.506 

.20 

53,500 

97,000 

21.6 

34.0 

.20,  .23* 

Silky;  trace  of  granu- 

28FG 

.506 

.20 

53,000 

96,000 

21.5 

34.0 

.22*,.21» 

^n-o. 

32FO 

.505 

.30 

53,500 

96,000 

22.5 

37.1 

.14.  .31* 

6'INCH  R.  R  GUNS 

Recoil  Bands. 


Elastic 

Tensile 

Con- 

Elonga- 
tion of 
inch 
sections. 

ICarkon 
specimen. 

Di- 
am- 
eter. 

Sec- 
tional 
area. 

limit 

per 

square 

fiuth. 

strength 

per 
square 
loch. 

Elon- 

trac- 
tion 
of 
area. 

Appearance  of  fracture. 

Inch. 

aq.i/iL 

PoviKfs 

PuwndB. 

Perd. 

Perd. 

#        # 

5R|RB 

.505 

.20 

63,000 

115,960 

16.0 

20.5 

.19*,.  13 

Granular;  silky  center. 

6RiRB 

.5a5 

.20 

53,000 

114,700 

15.0 

20.5 

.16*,.  15* 

Granuhir;  silky  spot. 
Medium  granular. 

5R,RB 

.505 

.20 

48,850 

108,150 

11.0 

13.2 

.08,  .14* 

6R6RB 

.606 

.20 

47,300 

107,600 

13.0 

16.9 

.12,  .14* 

Do. 

6R,RB 

.606 

.20 

50,100 

107,100 

17.0 

30.7 

.12,  .22* 

Granular,  50  per  cent; 
silky,  50  per  cent. 
Do. 

6R&RB 

.506 

.20 

60,200 

107,600 

16.5 

30.7 

.23*,. 10 

6R8RB 

.605 

.20 

50,600 

109,000 

18.0 

27.4 

.23*,.  13 

Granular,  60  per  cent; 

silky,  40  per  cent. 
Qxanufar,  50  per  cent; 

silky,  60  per  cent. 

SRisRB 

.606 

.20 

61,000 

111,000 

16.6 

27.4 

.22*,. 11 

SRuRB 

.505 

.20 

52,000 

107,600 

18.0 

30.7 

.22*,.  14 

Do. 

5RmRB 

.606 

.20 

41,500 

106,600 

19.5 

34.0 

.12,  .27* 

6R»RBL 
5Bi,RB 

.606 

.20 

00,600 

116,000 

17.0 

34.0 

.18*,.  16* 

Do. 

.606 

.90 

09,800 

120,000 

13.5 

20.6 

.08,  .19* 

Granular,  80  per  cent; 

silky.  20  per  cent. 
Granular,  76  per  cent; 

silky,  25  per  cent. 

6RitRB 

.606 

.20 

00,800 

118,000 

16.0 

27.4 

.21*,. 09 

6B|iRB 

.606 

.20 

63,000 

116,000 

17.0 

30.7 

.10,  .24* 
.26*,.  13 

Do. 

6Ri,RB 

.606 

.20 

63,000 

106,000 

19.0 

27.4 

Granular,  60  per  cent; 
silky,  40  per  cent. 

6RtrRB 

.608 

.20 

63,000 

100»500 

19.6 

30.7 

.20*,.  13 

Granular.  50  per  cent; 

silky.  50  per  cent. 
Flnettiky. 

6ReRB 

.606 

.20 

60,840 

100,380 

26.0 

47.8 

.80*,. 20 

H.  Doc  291,  68-3 6 
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68  STEEL   FOBOING8,  GUN   AND   CARRIAGE    WORK. 

SPECIMENS  FROM  STEEL  F0R0ING8. 
Stems  of  Sfbcimenb  2f  Lomo,  ^.505  Diametkb. 

FROM  BOSTON  70R0S  COMPANY. 


Mark. 

Deseiiption. 

Elastic 
limit 
per 

square 
inch. 

Tensito 
strength 

per 
square 

iDOh. 

Elon- 

Cod- 
trao- 
tlonof 
area. 

Elongation 
of  inch  sec- 
tions. 

AppeanuDoe  of 
fxactore. 

I 
III 

Pounds 

47,000' 
47,500 
60,500 

POMHit. 

80,800 
80,600 
82,000 

Peret, 
25.0 
26.0 
26.0 

Peret. 
43.3 
43.3 
46.2 

.83*,. 17 
.19,  .33* 
.36*..  16 

SUky. 
Do. 
Do.        \ 



FROM  BUILDERS  IRON  FOUNDRY. 


EFl 
RCI 


60,600 
42,600 


96,600 
67,360 


33.6 
34.6 


34.0 
62.2 


.23,  .24 

/ 
.41*,.  28 


Fine  granular; 
silky  spot  at  dr- 
cumferenoe. 

Fine  silky;  cup- 
shaped. 


55Fi-MLI 
66F.-BLI 


66F,-MLI 
66F1-BLI 


56Fi-BLIfl 
66F1-MLI1 


FROM  FORE  RIVER  SHIP  AND  ENGINE  COMPANY. 


Boring  bar 
for  AVateiv 
▼liot  Arse- 
nal. 

Rifling  bar 
for  Water 
▼Met  Arse- 
nal. 

..do 

Boring  bar 
for  Water- 
vWet  Arse- 
nal. 

Rifling  bar 
for  Watei^ 
▼liet  Arse- 
nal. 

...do 


52,000 

91,600 

19.0 

46.2 

43,600 

83,600 

23.0 

49.1 

47,500 
53,000 

88,000 
05,500 

20.5 
19.0 

49.1 
37.1 

62,000 

97,500 

17.6 

37.1 

68,000 

94,000 

19.6 

46.2 

.08,  .30*.  Silky. 


.34*,.  12 


.09,  .32* 
.28*,. 06 


.26*,.  10 


.14,  .25* 


Do. 


Do. 
Do. 


Do. 


Do. 


FORGED  STEEL  FOR  GUN  CARRIAGES.    FROM  ARSENAL  SMITH  SHOP. 


Description. 

Elaetlo 
limit 
per 

mon. 

Tensile 
strength 

per 
square 
inch. 

Elon- 

Con- 

trao- 

tion 

of 

area. 

Elongation  of 

Appearance  of  fracture. 

4.7-liioh  siege  carriage 
Do 

P<mnd9 
48,600 
51,500 
52,500 
62,500 
62,000 

64,600 

68,000 
64,000 
69,000 
69,600 

67,000 

49,900 
50,800 
61,360 
67,700 
48,360 

Poundg. 
80,000 
90,000 
89,000 
89,000 
89,600 

100,600 

93,600 
93  800 
114,600 
106,600 

114,400 

107,600 
116,460 
109,200 
112,300 
100,360 

Peret. 
24.0 
26.0 
26.0 
28.0 
27.6 

34.0 

34.6 
25.6 
21.0 
2L6 

18.6 

19.0 
18.6 
18.5 
19.6 
19.0 

Peret, 
46.2 

46.2 
49.1 
54.6 
64.6 

43.8 

44.6 
41.9 
40.3 
40.3 

87.1 

30.7 
37.1 
40.8 
37.1 
34.0 

#      #      # 
.16,  .83* 
.18,  .34* 
.3e*,.26» 
.36*.20 
.87*,.  18 

.19,  .29* 

.18,  .31* 
..^•<♦,.18 

9r,.i9* 

.12,  .31* 

.26*,.  12 

.19*,. 19* 
.26*,. 12 
.10,  .27* 
.27*,.  12 
.27*,. 11 

Fine  silky. 
Do. 
Do. 

Do. 

FtnesOky. 
Do. 

Fine  silky. 

Silky. 

SUky  and  granular. 

Do. 
Do. 

Do 

Do ».. 

Do 

6-lnch  barbette  cax^ 

'X. 

Do 

Do 

Do 

6-inch    disappearing 
carriage. 
Do 

Do 

Do 

Do 

Do 

BTEEL    FOBGINQS,  GUN    AND    OABBIAQS   WORK.  69 

SPECIMENS  FROM  STEEL  FOBGINGS-'CkiJiiijmed. 

Stems  of  Spbciicbnb  2^  Lonq,  ^^505  Diametbr— Continued. 

FOBOED  STEEL  FOB  QUN  CABBIAOES.    FBOM  ARSENAL  SMITH  SHOF-ContlQued. 


Elastlo 
limit 
per 

T^naile 
•trength 

per 
square 
Inch. 

Elon- 

Con- 
trac- 
tion 
of 
area. 

Elongation 
ofhich 
sections. 

Appearance  of  trmotore. 

a^noh   disappoailiig 
eanla«B. 
0O 

Powub 
60,000 

63,000 
62,000 

65,600 
63,500 

64,000 

65,500 

40,600 

53,200 
49,760 
50,600 

68,800 

60,200 

68,000 

60,000 
66,400 

66,000 
66,600 

66,800 

68,000 

60,200 

42,000 
42,400 
66,000 
64,000 
64,400 
64,000 
68,400 
66,400 
60,600 

66,400 
42.000 
43,500 
66,000 
60,000 
36,000 
64,600 
36,850 
60,800 
63,200 
66,000 
68,000 
60,000 
63,000 
60,000 
62,600 

67,600 

47,000 
66,600 
63,000 
62,600 
61,600 
64.500 

Poundt. 
99,900 

77,600 
102,000 

108,600 
105,500 

107,600 

100,600 

98,160 

100,800 
81,520 
112,000 

113,600 

112,800 

111,600 

115,600 
106,800 

108,000 
109/200 

111,880 

113,200 

114,000 

66,400 
67,600 
113,200 
112,800 
113,600 
114,000 
112,000 
114,000 
113,500 

84,000 
82,000 
81,500 
112,000 
114,500 
75,840 
82,000 
64,050 
113,800 
94,000 
105,000 
114,500 
105,100 
106,000 
113,000 
107,600 

111,000 

104,400 
103,000 
106,000 
110,000 
95,000 
107,500 

Ptrel, 
23.0 

20.0 
21.0 

19.0 
18.6 

19.6 

18.0 

23.6 

23.5 
31.5 
21.0 

20.0 

21.6 

18.0 

19.6 
17.6 

22.0 
2L6 

20.0 

20.6 

17.6 

32.0 
32.7 
19.3 
18.7 
16.3 
13.3 
18.6 
17.7 
19.6 

29.6 
27.0 
27.6 
19.0 
20.0 
28.6 
23.0 
42.0 
19.0 
20.8 
20.6 
18.0 
17.6 
21.0 
19.6 
16.0 

19.6 

17.0 
23.0 
18.6 
14.0 
23.5 
20.5 

Ptrct. 

40.8 

40.1 
87.1 

34.0 
34.0 

34.0 

84.0 

36.4 

41.9 
67.0 
39.2 

36.4 

41.9 

33.6 

36.4 
44.6 

41.9 
39.2 

39.2 

36.4 

38.6 

67.8 
67.8 
44.6 
44.6 
39.2 
44.6 
47.2 
41.9 
37.1 

67.2 
51.9 
51.9 
37.1 
37.1 
44.6 
49.1 
71.3 
34.0 
47.2 
40.3 
37.1 
40.3 
40.3 
40.3 
30.7 

87.1 

40.0 
37.1 
37.1 
20.5 
40.3 
37.1 

m       m       m 
.31*,. 16 

.36,  .14 
.12,  .30* 

.27*,. 11 
.26*,. 11 

.14,  .25* 

.10,  .26* 

.21,  .26* 

.18,  .34* 
.27.  .36 
.27*,. 16 

.28*,.  12 

.30*,. 13 

.12,  .24* 

.28*,. 11 
.07,  .28* 

.12,  .32* 
.30*,.  13 

.29*,.  11 

.29*,.  12 

.11,  .24* 

.17,  .25,  .64* 
.20,  .55*,. 23 
.23,   .24*,. 11 
.12,   .34*,.  10 
.29*,. 13,   .07 
.29*,. 06,  .05 
.08,  .36*,.  12 
.^.33....0 

.41*,. 18 
.38*,. 16 
.15,   .40* 
.26*,.  12 
.15,  .25* 
.22,  .35* 
.28*,. 18 
.66*,. 26 
.13,  .25* 
.12,  .37*,. 12 
.14,  .27* 
.11,  .26* 
.09,  .26* 
.15,  .27* 
.25*,.  14 
.10,  .22* 

.25*,. 14 

.17, 

.16,  .80* 
.10,  .27* 
.09    .19* 
.29*  .18 
.19*,. 21* 

Silky:  trace  of  grano- 

lation. 
Silky. 
Silky,    SO    per    cent; 

granular,  SO  per  cent. 
Do. 
Silky,    25    wr    cent; 

granular,  75  per  cent. 
SiUcy,    40    per    cent; 

Silky,    25    per    cent; 

granular,  1s  per  oent« 

Silky;  trace  of  granu- 

Silky;  trace  of  granu- 
lation. 

SUky,  50  per  cent; 
granular,  50  per  cent. 

Blur;  trace  of  grano- 

Silky,    40    per    cent; 
granular,  60  per  cent. 
Do 
Silky;  trace  of  granu- 
lation. 
Do. 
Silky,    50    per    cent; 

Silky,  70  per  cent; 
granular,  30  per  cent. 

Silky,  40  per  cent; 
granular,  00  per  cent. 

Silky;  trace  of  granu- 
lation. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Bflky;  trace  of  granu- 

Do. 
Do. 
Do. 
FinesUky. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  60  per  cent; 

sUky,40percent. 
SiUcv;  trace  of  grann- 

Do. 
Medium  granaUr. 
FinesUky. 
SUky. 

Do 

Do 

Do 

Do 

Do.  .', 

Do 

Do 

Do            

Do 

Do 

Do 

Do 

Do 

Do 

Do  

Do           

Do        

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do              .     .  .. 

Do  

Do               

Do 

Do 

Do 

Do 

Do 

Do , 

Do ? 

Do      

Do 

Do 

Do 

Do.::.:.:::.:.... 

Do 

Do 

Do     

Do 

Do 

Do 

Do 

Do 

Do 

Do 
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SPECIMENS  FROM  STEEL  FOROINQS-Conthiued. 

Stems  of  Spbcimbns  2^  Long,  '^.606  Diambter— Continued. 

FORGED  STEEL  FOR  GUN  CARRIAGES.    FROM  ARSENAL  SMITH  SHOP-OoBtinaed. 


Description. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 

Inch. 

Elon- 
tkm. 

Con- 
trac- 
tion 
of 
area. 

Elongation 
of  mch 
sections. 

Appeannoe  of  fracture. 

8-Inch    disappearing 
carriage. 
Do 

Pounds 
64,000 

62,500 
48,500 
66,000 

58,500 

63,600 
47,000 
54,000 
55,500 

62,000 

61,000 
61,850 
65,500 

Pounds. 
109,000 

100,600 
99,600 
109,600 

106,000 

88,500 
91,000 
89,500 
102,000 

97,500 

99,000 
100,350 
102.350 

Perct, 
17.6 

23.0 
23.0 
19.0 

20.6 

26.5 
26.0 
26.5 
22.0 

22.6 

24.6 
27.0 
26.0 
21.5 
25.5 
23.0 
25.0 
25.0 
39.0 
18.0 
30.0 
30.0 
18.0 
19.7 
18.6 
19.6 
20.5 
24.5 
17.0 

23.6 

20.3 

22.6 
24.0 
20.0 
22.0 
23.0 
24.0 
27.6 
19.0 
20.0 
18.0 
29.0 
23.0 
17.6 
20.5 
20.5 
21.0 
20.6 

22.0 

20.6 
21.0 

Per  a. 
27.4 

34.0 
40.3 
34.0 

40.3 

49.1 
46.2 
46.2 
43.3 

37.1 

51.9 
49.1 
49.1 
37.1 
49.1 
46.2 
46.2 
46.2 
66.9 
37.1 
64.6 
64.6 
39.2 
41.9 
37.1 
37.1 
37.1 
37.1 
37.1 

61.9 

36.4 

39.2 
44.6 
41.9 
37.1 
52.2 
52.2 
64.6 
40.3 
37.1 
30.7 
52.2 
41.9 
37.1 
40.3 
37.1 
40.3 
37.1 

40.8 

37.1 
37.1 

m        »        » 
.23,  .12 

.21*,. 23* 
.29*,. 17 
.12,   .26* 

.29*,. 11 

.17,  .36* 
.26*,. 27* 
.26*,.  25* 
.31«,.13 

.13,  .32* 

.13,  .36* 
.18,  .36* 
.30*,. 22 
.13,   .30* 
.17,  .34* 
.16,  .30* 
.33*,.  17 
.16,  .34* 
.50*,. 28 
.23*,.  13 
.42*,.  18 
.34*,.  26 
.14,  .30*,.  10 
.13,  .34*,.  12 
.11,  .26* 
.12,   .27* 
.30*,. 11 
.26*,. 23* 
.09,  .25* 

.32*,.  16 

.16,  .32*,. 14 

.30*,.  15 
.15,  .33* 
.10,  .30* 
.22*,. 22* 
.11,  .18,  .40* 
.23,  .35*,. 14 
.39*,. 16 
.11,  .27* 
.18*,. 22* 
.10,  .26* 
.29*,. 29* 
.22*,. 24* 
.24*,.  11 
.14,  .27* 
.21*,.  20* 
.28*,. 14 
.14,  .27* 

.17,  .27* 

.21*,.  20* 
.21*,. 21* 

Granular,  70  per  cent; 

silky,  30  per  cent. 
Silky. 
Silky  and  granular. 

Silky. 

Do. 
Do. 
Do. 
Do. 

Silky  and  granular. 

Fine  silky. 

Do. 

Do. 
Silky. 
Fine  silky. 

Do. 
Fine  granular. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  silky. 
Dull  gray;  irregular. 

Do. 
Do. 

Silky;  trace  of  granu- 

Do. 
Do. 
Fine  silky. 
Do. 
Do. 

Do 

Do 

8-inch  barbette  car- 

'^•. 

Do 

Do 

Do     . 

10-inch  disappearing 
carnage. 
Do.. 

Do 

Do 

Do 

57,200     102.950 

Do 

58,000 
56,000 
62,500 
68,500 
44,000 
58,000 
46,000 
51,000 
68,000 
62,800 
58,500 
48,000 
44,000 
56,000 
52,500 

60,000 

50,800 

54,800 
55,600 
56,200 
53,000 
58,000 
54,000 
46,000 
53,500 
56,500 
64,500 
58,800 
64,800 
59,500 
60,500 
58,500 
49,500 
51,500 

54,000 

48,000 
67,600 

102,400 
105,000 
100,500 
103,000 
58,000 
111,000 
81,600 
83,500 
113,200 
109,200 
105,500 
102,500 
94,500 
95,000 
109,000 

114,500 

96,600 

98,480 
97,200 
97,680 
100,350 
106,500 
106,500 
84,000 
100,500 
108,500 
101,000 
91,600 
106,400 
117,000 
108,000 
109,000 
97,000 
104,500 

103,600 

96,600 
107,600 

Do 

Do 

Do 

Do 

Do 

Do.... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

10-inch  mortar  car- 
riage. 

12-inch  disappearing 
carriage. 
Do 

Do 

Do 

Do     .           ... 

Do 

Do 

Do 

Do 

Silky. 

Do 

Silky  and  fine  granular. 

Do 

Silky. 

Do 

Fine  silky. 

Do 

Do.  J 

^n-o. 
Do. 
Do. 
Do. 

Do. 

Do 
Do. 

Do 

Do 

Do 

Do 

Do 

12-inch  mortar  car- 

"X: 

Do 
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SPECIMENS  FROM  STEEL  FOROINGS -Continued. 
Stems  of  Soecimbnb  2^  Long,  ^.505  Diametbr— Continued. 

STEEL  INGOTS  CAST  AT  WATERTOWN  ARSENAL  AND  FORGED  IN  ARSENAL  SMITH 

SHOP. 


DMcriptton. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 
inch. 

Elon- 

Con- 
tract 
ticn 
of 
area. 

Elongation 
of  bich 
sections. 

Appearance  of  fracture. 

lO-inch  Ingot 

Pounds 

61,000 
64,500 
67,000 
57,500 

Pounds. 

101,000 
103,500 
115,500 
96,500 

Per  a. 

24.5 

5.5 

19.0 

23.0 

Perct. 

51.9 

5.7 

43.3 

49.1 

»      »      0 

.32*,. 17 
.06*,. 05 
.12,  .24* 
.11,  .36* 

Fine  silky;  cup-shaped. 

Granular. 

Silky. 

Fine  silky. 

1Q-irM*h  ingot. ,  .  ,  . 

LVizich  ingot          ... 

9.5-inch  t^ot 

FOR  WATERVLIET  ARSENAL. 


Breechblocks 96,000 

Do I  84,000 


134,000 
123,250 


13.0 
16.0 


30.7 
40.3 


.08,  .18* 
.09,  .23* 


Granular;  silky  center. 
SUky. 


FORGED  STEEL  FROM  BOSTON  FORGE  COMPANY. 


1 

53,000 
54,500 
.54,000 

101,000 
99,000 
99,500 
99,500 
05,500 
94,000 

20.5 
20.6 
23.0 
22.5 
22.0 
21.5 

40.3 
40.3 
40.3 
34.0 
34.0 
37.1 

.11,  .30* 
.29*,. 12 
.15,  .31* 
.24*,.  21 
.28*,. 16 
.16,  .28* 

Do. 
Silky;  in  part  granular. 

2 

3         

4 

51,500 
46,500 
47,000 

5           

6 

72 


BTEEL   FOBaiNQS,  GUN   AND   OABBIAGE    WOBK. 


i 

o 

i 


> 

< 

CO 


CO 

Pi 

O 
H 


9    o 


8D 


^! 


II 


lie 


a 
II 


I 
I 


I 


18 


1^ 


r 


^ 


laOKEL   STEEL   TUBE. 


73 


FRAGMENTS  OF  THE  12-INCH  NICKEL-STEEL  TUBE  BURST  AT  SANDY 
HOOK  FRO  VINO  GROUND  BY  A  Ig-INCH  /SHAM  SHELL. 

Eadial  Tensile  Specimens. 

STEHB  2*  LONG,  '.£05  DIAMETER. 


Elastic 

limit  per 

squ&re 

incb. 

Teoaile 
strength 
per^uare 

Elonita- 
tion. 

Contrao- 
Uonof 
area. 

Elongation 

of  mch 

sections. 

Appeazanoe  of  fraoture. 

Pounds. 

Pounds. 

Percent. 

Percent, 

m         m 

64,000 

88,200 

16.0 

20.5 

.11,  .19* 

Dull  silky;  serrated. 

71,000 
59,500 

62,100 
88,100 

14.0 
12.5 

37.1 
20.6 

.23*,. 06 
.13*,. 12 

Silky;  irngolar  snifiuse. 

58,000 

»;500 

14.5 

30.7 

.07,  .22* 

Do. 

67,000 

88,100 

16.0 

34.0 

.08,  .24* 

Do. 

77,500 

94,500 

10.0 

27.4 

.02,  .\» 

Do. 

61,000 

89,000 

13.5 

20.5 

.16,  .21* 

Do. 

65,000 

89,100 

15.5 

37.1 

.08,  .26* 

Do. 

64,000 

90,500 

15.0 

27.4 

.09,  .21* 

Do. 

64,500 

90,000 

14.0 

34.0 

.05,  .2»» 

Do. 

71,000 

94,500 

10.0 

23.9 

.18*,. 02 

Do. 

78,000 

92,500 

13.0 

30.7 

.06,  .20* 

Do. 

69,000 

92,000 

11.0 

16.9 

.07,  .16* 

Silky,  30  per  cent;    granular,  70 

cent. 
Silky;  irregular  surface. 

per 

71,000 
68,000 

91,000 
91,600 

13.6 
13.5 

34.0 
23.9 

.04,  .23* 
.22*,.  16 

63,500 

89,100 

11.6 

16.9 

.11*,.  12 

Do. 

63,000 

88,500 

16.0 

37.1 

.06,  .24* 

Do. 

64,000 

89,700 

14.0 

20.6 

.16*,.  13 

Do. 

84,000 

95,600 

12.0 

30.6 

.04,  .20* 

Silky;  oblique. 

78,000 

03,200 

16.0 

99.2 

.08,  .24* 

Silky,    irregular;  opened   cracks 

stem. 
Silky. 

in 

68,800 

90,400 

18.0 

41.9 

.24*,.  12 

66,400 

1 

89,600 

l&O 

41.9 

.26*,. 11 

Silky;  irngular. 

Longitudinal  Tensile  Specimens. 


100,800 
84,400 
73,800 
70,000 

105,600 
04,000 
89,920 
89,000 

17.0 
22.6 
26.0 
27.6 

64.6 
57.0 
69.3 
61.6 

.30*,. 04 
.18,  .27* 
.36*,.  16 
.87*,. 18 

Fine  silky;  oup-shaped. 
Do. 
Do. 
Do. 

Tangential  Tensile  Specimens. 


88,400 
90,800 

93,920 
95,200 
12,400 

79,200 

27.0 
18.0 
0.0 

1.0 

41.9 
21.4 
0.0 

1.6 

.27 
.18 
.00 

.01 

Silky. 

Silky;  serrated. 

Silky,  serrated,  4  per  cent;  dark  gran- 
ular, 96  per  cent. 
Granular;  dark  colored,  26  per  cent. 

70,200 
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MATERIAL  FROM  ISAAC  G.  JOHNSON  &  CX). 
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6TEEL   CASTUrGS,  GUN   AND   OARRIAGB   WORK. 
S'INCH  FIELD  CARRIAGES,  MODEL  1909. 

Speoimbns  from  Sttbrl  Castings. 

STEMS  OP  SPECIMENS  T  LONG,  '.005  DIAMETER.  : 
ELBTATING  GEAR  BRACSXT8. 


77 


Mark*. 

Elutte 
limit  per 

Tensile 

strength 

per 

■sr 

Eton- 
gAtion. 

Con- 
trao- 
tlonof 
area. 

Elonntion 
oflnidi 
sections. 

Appearance  of  traotore. 

PtmnU. 

P0WHd9. 

Perel. 

Per  a. 

»         m 

•  17-3-10 

34,500 

67,000 

28.5 

46.2 

.23,   M* 

^n.. 

J  17-2-2 

34,000 

67,500 

29.0 

43.3  . 

.36*,  .22 

- 17-2-21 

33,500 

67,500 

29.0 

46.2 

.26,   .32* 

Do. 

J l»-2-24 

36,600 

73,  *W) 

27.0 

41.8 

•26*,  .28* 

Do. 

l'6-2-eO 

35,050 

76,290 

23.5 

32.0 

.18,   .20* 

Do. 

1/5-2-23 

40,210 

80,030 

10.5 

18.0 

.2»»,.10 

Orannlar;  silky  spot  at  dream- 
ferenoe* 

\.2-%^ 

38,040 

76,060 

24.5 

28.4 

J2,  .27*     Silky.                                              1 

i:^>2-35 

34,850 

72,370 

25.6 

41.8 

.32*,  .10 

Do. 

12-2-37 

36,960 

71,290 

28.0 

41.8 

.30*,  .26 

Do. 

12  30-2-26 

36,440 

71,800 

25.5 

38.7 

JO,  .31* 

Do. 

l7-»-^ 

44,850 

87,800 

20.0 

25.3 

.22*,  .18 

Orannlar;  silky  spot  at  oireitm- 

ferenoe. 
Silky. 

i;ft-^20 

37,530 

7B,6S0 

26.0 

41.8 

.29*,  .28 

78  STEEL   CASTINGS,  GUN   AND   OASRIAOE   WORK. 

6'INCH  R,  F.  GUN  CARRIAGES,  MODEL  1900. 

Specimens  from  Steel  Cabtinos. 

STEMS  OF  SPECIXENS  TT  LONG,  .'505  DIAMETER. 
PLATFORM  BRACKETS. 


'Marks. 


EluUe 
limit  per 

SqUATB 

inch. 


Tenaile 
strBDgth 

square 
inch. 


Elon- 
gation. 


COD- 

trao- 
tionof 


BIongatloD 
of  uoh 
seottoDS. 


Appearance  of  tracturs. 


10/20-2/4 
10/21-2/3 
10/22-2/5 

10/27-2/2 
10/28-2/1 
10/29-2/6 
11/12-2-7 
11/11-2-10 
11/10-a-ll 

11/7-2-12 
ni9-2S 

11/0-2-0 
115-2-13 
10,30-2-14 
11/4-2  15 
11/16-2-1 

11/26-2^ 

11/21-2-11 
11/2&-2-9 
11^20-2-2 
lim-2-i 
11/19-2-6 

11/29-2-12 
11/27-2-6 
11/23-2-7 

11/30-2-10 
11/25-2-8 

11/16-2-14 

12,11-^-18 
11/18-2-19 

11/17-2-17 

12/5-2-13 

125-2-20 
127^3-16 
12  8-3-15 
11/17-2-19 

10/31-2-16 

11/13-2-18 

11/16-2-17 


Po«iMl«. 
36,000 
37,400 
42,100 

40,000 
38,450 
38,450 
39,000 
45,500 
52,000 

36,500 
49,000 

45,000 
45,000 
40,500 
41,500 
39,500 

37,500 

30,500 

37,000 

49,500 

49,000 

39,750 

42,000 

45,500 

38,000 

46,000 

35,500 

37,500 

38,000 
49,500 

40,000 

43,500 

46,000 
38,500 
37,500 
43,500 

41,000 

44,000 

48,500 


Pounds. 
94,100 
80,000 
83,060 

84,200 
84,700 
81,100 
73,600 
85,200 
94,650 

73,500 
95,100 

85,000 
86,100 
82,900 
81,800 
80,900 

80,500 

80,500 

79,000 

99,000 

92,000 

84,500 

85,500 

02,000 

83,000 

90,500 

79,000 

79,000 

75,500 
95,500 

81,000 

87,500 

94,500 
82,000 
80,000 
87,000 

81,000 

81,000 

93,000 


Peret. 
11.5 
25.0 
15.0 

14.0 
22.5 
24.0 
26.0 
24.0 
15.5 

27.5 
17.5 

18.0 
19.5 
17.5 
24.5 
25.0 

24.0 

23.5 

28.0 

17.0 

22.5 

21.5 

18.0 

21.5 

21.5 

23.0 

25.0 

21.5 

26.0 
17.0 

25.0 

14.0 

17.0 
25.0 
27.0 
15.0 

25.5 

16.5 

.  20.5 


PerH. 
13.2 
37.1 
16.9 

16.9 
34.0 
34.0 
37.1 
37.1 
20.5 

34.0 
20.5 

20.5 
20.5 
16.9 
37.1 
34.0 

30.7 

23.9 

30.7 

20.5 

27.4 

20.5 

16.9 

23.9 

20.5 

30.7 

34.0 

23.9 

34.0 
20.5 

30.7 

13.2 

20.5 
34.0 
30.7 
13.2 

34.0 

16.9 

23.9 


.10,  .13* 
.24*,  .26* 
.14,   .16 

.15*,  .13 
.18,  .27» 
.28*,  .20 
.31*,  .21 
.31*  .17 
.17*, .14 

.29*,  .26* 
.19*,  .16 

.17*,  .19* 
.21*,. 18 
.16,  .19* 
.19,  .30* 
.20,  .30* 

.30*,  .18 

.21,   .26* 

36*,  .21 

.13,  .21* 

.17,  .28* 

.19,  .24* 

.16,  .20* 

.18»  .25* 

.24*,  .19 

.18,   .28* 

.32*,  .18 

.18,   .25* 

.29*,  .23 
.19,   .15 

.27*,  .23 

.11,   .17* 

.16,  .18* 
.28*,  .22 
.23,   .31* 
.14.   .16* 

.20,   .31* 

.17*,  .16 

.19,   .22* 


Oiannlar. 
Silky. 

Granular;  silky  spot  at  dreom- 
ferenoe. 
Do. 
Silky;  trace  of  granulation. 


Granular;  silky  spot  at  drcum- 

ferenoe. 
Silky. 
Granular;  silky  spot  at  i 


Do. 
Do. 
Do. 
Silky. 
Silky,  85  per  cent;    granular,  15 

per  cent. 
Granular,  75  per  cent;  sillcy,  25 

percent. 
Granular,  85  per  cent;  sillcy,  15 

percent. 
Granular,  50  per  cent;  sillcy,  50 

percent. 
Granular;  silky  spot  at  dnnim- 

ference. 
Granular,  80  per  cent;  silky,  20 

percent. 
Granular;  silky  spot  at  circum- 


Granular,  75  per  cent;  silky,  25 

percent. 
Granular;  silky  spot  at  dnnim- 


Granular.  75  per  cent;  silky,  25 

percent. 
Granular.  70  per  cent;  silky,  30 

percent. 
Granular,  50  per  cent;  silky,  50 

percent. 
Granular,  80  per  cent;  silky,  20 

per  cent. 
Silky;  trace  of  granulation. 
Granular,  80  per  cent;  sUky,  20 

per  cent. 
Granular,  60  per  cent;  silky,  40 

percent. 
Granular;  silky  spot  at  circum- 
ference. 
Do. 
Silky;  trace  of  granulatton. 
Silky. 
Granular;  silky  spot  at  dream- 

feronce. 
Granular,  50  per  cent;  silky.  50 

percent. 
Granular;  sQky  spot  at  dreum- 

ference. 
Granular,  80  per  cent;  silky,  20 

per  cent. 


STEEL   CASTINGS,  GUN    AND   OABBIAGE    WORK. 

6-INCH  R,  R  OUN  CARRIAGES,  MODEL  i50a-Continue<L 
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Marks. 

Carbon. 

Manga- 
nese. 

SiUoon. 

Phospho- 
rus. 

11/9-2-8 
11/7-^12 

.440 
.440 

.702 
.W7 

.464 
.350 

.040 
.041 

SHOULDER  REST  AND  ELEVATING   WORM-WHEEL  COYER. 


Marks. 

Elastic 

limit  per 

square 

inrk. 

Tensile 
strength 

per 
square 
inch. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Elongation 
of  Inch 
sections. 

Appearance  of  fracture. 

• 

Pottnd«. 
44,000   > 
39.600 

P(mnd9, 
108,500 
83,000 

Perd. 

n.o 

8.6 

Per  a. 
9.5 
9.5 

m         m 
.12*,  .10 
.08,  XJ9* 

Granular. 

Granular;  dull,  silky  spot  at  dr- 
cumferenoe. 

STANDARD   BRACES. 


11/28-^7 

n.-20-2-2 

11/24-2-4 

11/24-2-6 

11/28-2-8 

11/19-2-1 

ll/2S-2-e 

11/23-3-3 

12i^-2-lA 
11/27-2-0 

1^^2-18 

12^3-^-13 
11/30-2-11 

12/2-2-16 
ll/3(K-2-12 

12/4-2-17 

12/2-2-15 

12/4-2-10 

11/30-2-10 


39,500 

84,000 

21.5 

30.7 

44,500 

04,000 

17.6 

16.9 

37,000 

70,500 

26.5 

30.7 

36,500 

80,500 

26.0 

34.0 

37,000 

82,500 

23.0 

30.7 

39,000 

84,500 

23.5 

30.7 

37,500 

82,000 

23.5 

30.7 

37,000 

77,500 

18.0 

20.6 

44,600 
42,500 

90,500 
90,000 

17.0 
21.0 

20.5 
34.0 

44,000 

88,000 

17.5 

20.5 

38,000 

80,500 

25.0 

34.0 

42,000 

80,000 

22.0 

30.7 

41,000 

91,000 

19.0 

23.9 

43,600 

90,500 

21.5 

27.4 

41,000 

87,500 

19.5 

23.9 

44,500 
41,000 
41,000 

01,500 
80,000 
88,000 

17.0 
19.0 
22.6 

20.5 
20.6 
34.0 

.28*,  .16 

.19*,  .16 

.21,   .32* 

.21,  .29* 

.18,  .28* 

.26*,  .21 

.28*,  .19 

.20*,  .16 

.16,  .18« 
.28*,  .14 

.16,  .19* 

.24,   .26* 

.21,  .23* 

.17,   .21* 

.24*  .19 

.20*,  .19 

.14,  .20* 
.20*,  .18 
.25»  .20 


Granular, 

per  cent. 
Granular; 

ference. 
Granular, 

per  cent. 
Granular. 

per  cent. 
Granular, 

percent. 
Granular. 

percent. 
Granular, 

percent 
Granular; 

ference. 
Granular. 
Granular, 

per  cent. 
Granular; 

ference. 
Granular, 

percent. 
Granular, 

per  cent. 
Granular. 

percent. 
Granular, 

percent. 
Granular; 

ference. 

Do. 

Do. 

Granular. 

percent. 


75  per  cent;  silky,  25 
silky  «fK>t  at  drcum- 
80  per  cent;  silky,  20 
30  per  cent;  silky,  70 
70  per  cent;  silky,  30 
50  per  cent;  silky,  50 

76  per  cent;  silky,  26 
silky  spot  at  oircum- 

50  per  cent;  silky,  50 
silky  spot  at  drcum- 
25  per  cent;  silky,  76 
20  per  cent;  silky,  80 
75  per  cent;  silky,  25 
50  per  cent;  silky,  50 
silky  spot  at  drcum- 

40  per  cent;  silky,  60 
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Marks. 

Elastic 

Umitper 

square 

inch. 

TenqPe 

strength 

per 

mon. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Elongation 
of  Inch 
sections. 

Appeannoe  of  tractore. 

11/21-2-4 
11/27-2-20 
11/24-2-10 

11/19-2-1 
11/28-2-18 
11/24-2-14 

11/25-3-8 

11/23-3-6 

11/28-2-15 
11/24-2-13 

11/27-2-17 

1121-^^ 
1127-2-19 

11/21-2-5 
11/19-2-9 

1L21-2-7 
11/25-3-12 

ll/2f-2-ll 

1V19-2-2 

11/28-2-16 

Pound*. 
31,000 

43,600 

37,500 

38,600 

38,000 

30,000 

34,000 

34,500 

38,000 
37  000 

48,600 

34,600 
43,600 

37,000 
39,000 

36,000 
37,600 

87,500 

88,600 

40,600 

Pounds. 
76,000 

91,000 

80,600 

84,000 

84,600 

80,000 

77,000 

77,000 

84,000 
81,000 

.93,000 

78,000 
80.600 

79,500 
82,600 

78,000 
77,000 

80,000 

84,500 

84,500 

Perd. 
27.0 

23.0 

25.0 

24.5 

23.0 

24.0 

25.5 

17.5 

25.0 
23.0 

21.5 

26.0 
23.5 

25.0 
25.0 

28.0 
27.5 

24.0 

23.0 

24.0 

Per  el, 
37.1 

30.7 

80.7 

34.0 

27.4 

34.0 

34.0 

20.5 

30.7 
30.7 

27.4 

37.1 
30.7 

30.7 
30.7 

37.1 
34.0 

34.0 

30.7 

34.0 

»      0 
.33*,  .21 

.17,  .29* 

.23,   .27 

.20,  JO* 

.25*,  .21 

.19,  .29* 

.32*,  .19 

.18*,  .17 

Jl*,  .19 
.18,   .28* 

.27*.  .16 

.23,   .29* 
.18,  .29 

.23,   .27* 
J3*  .17 

.23,   .33* 
.31*,  .24 

.20,   .28* 

.26*,  .20 

.23,   .25 

Graanlar,  60  per  cent;  silky,  40 

percent. 
Granular,  80  per  cent;  silky,  20 

percent. 
Granular,  60  per  cent;  silky,  40 

percent. 
Granular,  40  per  cent;  silky.  60 

percent. 
Granular,  75  per  cent:  silky,  25 

percent. 
Granular,  80  per  cent;  silky,  20 

percent. 
Granular,  25  per  cent;  silky,  75 

percent. 
Granular;  silky  spot  at  drcum- 

Silky;  trace  of  granulation. 
Silky,  60  per  cent;  granular,  50 

Sifi^r  26  per  cent;  granular,  75 

percent. 
Silky;  trace  of  granulation.          | 
Silky,  25  per  cent;  granular,  75 

percent. 
Silky;  trace  of  granulation. 
Silky,  60  per  cent;  granular,  50 

percent. 
Do. 
Silky,  70  per  cent;  granular,  30 

percent. 
Sificy,  80  per  cent;  granular,  20 

percent.                                    1 
Granular;  silky  spot  at  drciun- 

ference. 
Granular,  20  per  cent;  silky,  80 

percent. 

AXLE   CAPS. 


12/4-2-20 

87,000 

77,600 

14.6 

13.2 

.16*,  .14 

Granular;  silky  spot  at  droum- 
ference. 
Do. 
Do. 
Silky;  trace  of  granulation. 
Silky,  30  per  cent;  granular,  70 

percent. 
Silky,  85  per  cent;  granular,  15 

percent. 
Granular;  silky  spot  at  drcum-  - 
ference. 
Do. 
Granular,  60  per  cent;  silky,  40 

percent. 
Granular;  silky  spot  at  circum- 
ference. 
Do. 
Granular,  60  per  cent;  sUky,  SO 

percent. 
Granular,  60  per  cent;  silky,  40 

percent. 

Granular;  silky  spot  at  circum- 

ftoence. 

Do. 

Do. 

12/2-3-17 
12/1-2-14 
12/1-2-12 
12/2-2-15 

ll/2a-2-l 

36,000 
41,000 
36,000 
39,500 

82,000 

78,500 
ft5,500 
76,000 
82,500 

70,500 

15.0 
14.5 
24.0 
17.0 

26.0 

16.9 
16.9 
34.0 
20.5 

37.1 

.16*,  .14 
.15*,  .14 
.24*,  .24* 
.19*  .15 

.32*,  .30 

12/1-2-13 

43,500 

87,500 

13.5 

16.9 

.16*,  .12 

11/30^11 
11/24-2-3 

12/24-2-4 

35,500 
35,600 

40,000 

77,000 
77,600 

87,600 

15.0 
22.0 

18.5 

16.9 
23.9 

20.5 

.14,   .16* 
.26*,  .14 

.19»,.18 

11/30-3-0 
11/24-2-6 

122-2-16 

39,500 
35,000 

42,500 

81,600 
77,000 

89,500 

17.5 
19.5 

16.5 

20.5 
23.9 

23.9 

.20»,.15 
.22*,  .17 

.15,   .18* 

11/28-2-7 

42,000 

82,000 

14.5 

16.9 

.13,   .16* 

1Z4-2-19 
12/3-3-18 

37,600 
40,500 

77,000 
82,000 

16.0 
17.0 

16.9 
20.5 

.17*  .15 
.16.   .19* 
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Chamlflal  oompoaitioii. 


HMt 

bon. 


Man- 


sm- 


oon.  phixr. 


6ul- 


RlMtlo 
limit 
Pho«-     per 
phor-  square 
Inch. 


Tenafle 
strength 

per 
square 
inch 


Elon- 


Con- 

trao- 

tion 

of 


Elongation  of 
inohMotiona. 


Appearance  of 
fracture. 


.42 


.310 


.75 


.0S7 
.Oi7 


.070 
.040 


.42 


.188 


.046 


.045 


.76 


.310 
.320 


.390 
.390 


.04« 
.045 


.043 
.047 


.048 
.048 


.080 
.080 


1.06 

.75 

1.04 

1.20 

1.20 

.48 

.75 

.80 

.89 


.300 
.404 
.404 


.045 
.045 
.045 


.052 
.048 
.048 


.21 


.as 

1.04 


.445 
.432 


.034 
.040 


14  .28 

15  .25 
10  .  .30 
17,  .40 
18'  .20 
19  .34 


.04 
.04 


.370 
.379 


.04 

.372 

.00 

.325 

.70 

.392 

.00 

.345 

.82 

.363 

.85 

.253 

.91 
.84 
.88 


.379 
.470 
.440 


.044 
.045 


.028 
.025 
.031 
.019 
.030 

.022 


.040 
.040 

.099 
.142 
.220 
.280 
.144 
.158 


.043 
.043 


.300 


.043 


1.08 


.030 


Poundt 
43,500 
39,000 

49,000 


38,000 

41,000 

30,500 
32,500 
37,500 
40,000 


47,500 
42,500 
47,000 
47,000 
53,500 

52,500 


35,000 
01,000 
49,000 
51,500 
49,000 
43,500 
38,000 


45,000 


48,000 
39,000 

30,500 

50,000 
50,000 
50,000 
58,000 

54,000 


54,500 

20,000 
01,000 

58,000 


58,500 


53,000 

42,000 

47,500 
40,000 
40,500 
54,500 


Pounds. 
07,500 
72,800 

70,000 


73,600 

75,000 

03,000 
03,500 
73,000 
79,500 


81,500 
81,000 
80,000 
81,000 
88,000 

03,500 


Per 
cent. 
30.6 
21.3 

15.6 


19.6 

18.0 

28.5 
26.5 
37.5 
20.6 


25.0 
30.0 
29.0 
28.0 
18.5 

25.0 


Pee 
cent. 
40.2 
37.0 

20.6 


27.4 

31.4 

37.1 
37.1 
37.1 
23.9 


34.0 
49.1 
49.1 
49.1 
20.5 

40.3 


.40*,. 21 
.17,  .30*,. 17 

.IT*,.  14 

.24*,. 16 

.20*,. 10 

.31*,.  36 
.29*,. 22 
.19,  .30* 
.27*,.  14 

.37»,.34 
.31*,. 29 
.23,  .35* 
.18,  .38» 
.20»,.17 

.27*,. 23 


00,500  29.5 

101,500  22.5 

80,  .500  ;  25.5 

89,000  I  20.5 


85,000 
73,500 
80,500 


71,500 


81,000 
08,500 

75,000 

100,500 
99,500 
106,500 
105,500 

100,000 


107,000 

00,000 
110,500 

94,600 


70,500 


96,000 

91,000 

04,000 
83,500 
85,500 
115,000 


20.0 
19.5 
24.0 


9.0 


17.5 
15.5 

10.5 

20.5 
17.0 
12.0 
15.5 

14.6 


16.0 


28.0 
10.5 


19.0 


37.1 
43.3 
43.3 
37.1 
27.4 
37.1 
30.7 


20.6 


20.6 
27.4 

13.2 

34.0 
13.2 
13.2 
20.5 

20.6 


20.6 


40.2 
27.4 


27.4 


.30*,. 23 
.21,  .24* 
.29*,. 22 
.23*,. 20 
.19,  .21* 
.27*,. 12 
.23*,. 25* 


.06,  .13* 


.19*,. 10 
.12,  .19* 

.00,  .12* 

.17,  .34* 
.07*,. 07 
.12*,.  12 
.10*,.  13 

.13,  .17* 


.10*,. 14 

.36,  .30* 
.12,  .21* 

.10,  .22* 


4.0 


6.7 


.03,  .06* 


7.5 

20.5 

20.0 
22.5 
18.5 
16.0 


5.7 

27.4 

27.4 
30.7 
20.5 
23.9 


.10*,. 00 

.21*,.  20 

.20*,. 20* 
.23*,. 22 
.20*,. 17 
.12,  .1»» 


Silky- 
ImguUrr  amor- 

phona. 
Qranular,  45  per 

cent;   gray,   55 

percent. 
Si&y;      oblique: 

sand  spots. 
Gray;     amor- 
phous. 
Silky;  irregular. 
Silky;  sand  spot. 
Silky;  obUque. 
Silky,  40  per  cent; 

granular,  00  per 

cent. 
Silky. 
FineaOky. 


Gray;    amor- 


Do. 
FinesOky. 
Do. 
Do. 
DullsOky. 
SiUcy. 
Granular.  55  per 

cent;   silky,  45 

percent. 
Silky,  90  per  cent; 

black    amor- 
phous,   10  per 

cent. 
Silky. 
Dull    silky; 

opened  cracks. 
Granular;  opened 

cracks. 
Silky. 

Granular;  caylty. 
Granular. 
Granular,  in  part 

silky. 
Granular,  00  per 

cent;   silky,  40 

percent. 
Granular;     silky 


spoi 
SiUnr. 


Sllfcy  and  fine 

granular. 
SlSy. 


Granular;  gloMy 
spot. 


Granular;  opened 

cracks. 
Silky;  in    part 

granular. 
Sificy. 
Do. 
Do. 
Granular;     lOky 
spot. 


H.  Doc.  291,  6a-8 6 
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8TESL   0A8TING8,  aUN   AVD  OAHRIAOE   WOBK. 


MATERIAL  FROM  THE  ARSENAL  TROPENAS  STEEL  CASTING  PLANT- 

Continaed. 


Heat 
num- 
ber. 

Chemical  eompodtlon. 

Rlaatic 
Umit 
per 

■quare 
inch. 

TenaOe 
strength 

per 
square 

Eton- 

Con- 
trac- 
tion 
of 
area. 

Elongation  Of 
inohieotlona. 

Appearance  of 

Car- 
bon. 

Man- 
ga- 
nese. 

Sili- 
con. 

Sul- 
phur. 

Phoe- 

phoi^ 

us. 

25 

26 
27 
28 
29 

30 
81 

32 
33 

34 

35 
36 

37 

38 
39 
40 
41 

42 
43 
44 

45 

46 
47 

48 

49 
50 
51 

52 
53 

.34 

.88 

.406 

.035 

.037 

P0tt1Mf« 

52,500 
49,500 
39,000 

Pouni*. 

90,500 
98,500 
83,500 

Per 
cent. 
24.0 
17.5 
26.5 

Pvc 
cent, 
34.0 
23.9 
43.3 

.22,  .81* 

Do. 

Do. 
Do. 
Do. 
Do. 
Silky;  obUqoB; 

Sffl^.  '^^ 
SIlky,00peroeDt; 

granular,  40  per 

cent. 
Silky  and  fine 

grsnnlar. 
Granular,  80  per 

cent;  silky,  20 

percent. 
SiSy,20perojBt; 

granular,  80  per 

cent. 

.36 
.33 
.35 
.33 

1.04 
1.00 
.90 
.94 

.362 
.264 
.250 
.347 

.038 
.037 
.033 
.036 

.040 
.056 
.048 
.042 

51,500 
44,000 
44,000 
45,000 
43,500 

40,700 
56,500 

61,000 
44,000 

51,500 

60.500 
39,000 
46,500 

49,000 

42,000 
56,000 

55,300 

43,500 

36,000 
37,000 

91,500 
86,500 
78,000 
86,000 
73,500 

90,500 
101,500 

104,500 
90,500 

92,500 

103,000 
71,500 
89,500 

90,000 

90,000 
100,500 

99,500 

83,500 

77,500 
71,000 

21.0 
26.0 
24.0 
20.5 
11.0 

22.5 
16.5 

17.5 
17.0 

9.0 

19.5 
22.5 
16.0 

20.5 

20.5 
10.0 

13.0 

14.5 

10.5 
21.5 

30.7 
37.1 
37.1 
30.7 
16.9 

43.3 
20.5 

20.5 
20.5 

9.5 

34.0 
30.7 
20.5 

27.4 

34.0 
13.2 

16.9 

16.9 

16.9 
27.4 

:&.:S: 
:i!::S: 

.08,  .14* 

.82*,.  13 
.14,  .1»» 

.15,  .20* 
.15,  .19* 

.10»,.08 

.15,  .24* 
.18,  .27* 
.17*,.  15 

.16,  .25* 

.20»,.21* 
.08,  .12* 

.12,  .14* 

.11,  .18* 

.13,  .20* 
.27*,. 16 

.25 

.91 

.380 

.030 

.043 

.34 

.93 

.426 

.031 

.040 

.33 
.34 
.25 

.88 
.89 
.90 

.248 
.272 

.272 

.025 
.031 
.031 

.035 
.089 
.089 

.35 

.88 

.3M 

.037 

.040 

Silky;  trace  of 

granulation. 
8iQEy,50peroent; 

granular,  50  per 

cent. 
Silky.                    1 
Qranular;     silky 

spot. 
Silky,  40  per  cent: 

granular,  00  per 

cent. 
Silky.  30  per  cent: 

granular,  70  per 

cent. 
Granular;     silky 

Granular;    flaky 
ig^obllqo.. 

Do. 
Silky,30peroent; 
granular,  70  per 
cent. 

Do. 
Do. 
Do. 
Do. 

Dull  silky. 

Do. 
Do. 
Do. 
Silky;  trace  of 
granulation. 

Silky;  obUqoB. 

.34 
.26 

.36 
.33 

.88 
.75 

.84 
.75 

.347 
.338 

.338 
.304 

.037 
.035 

.035 
.085 

.042 
.042 

.042 
.043 

.36 

.85 
.84 
.82 

.345 
.370 
.370 

.034 
.030 
.031 

.044 
.045 
.042 

25,500 

31,000 
35,000 

59,500 

03,500 
03,500 

17.5 

29.0 
24.5 

20.5 

40.3 
27.4 

.19»,.16 

.24,  .34* 
.26*,. 23 

.26 
.25 
.24 

.83 
.85 
.81 

.366 
.392 
.364 

.036 
.031 

.ai3 

.040 
.039 
.089 

41,566 
45,000 

44,000 
29,000 
49,600 
34,000 
34,500 
37,000 

86,500 
88,000 

89,000 
60,500 
91,000 
71,000 
73,000 
73,000 

26.0 
23.0 

23.5 
31.5 
21.5 
25.5 
25.5 
24.0 

40.3 
34.0 

37.1 

.»i..24 
.25*,. 21 

99*     QM 

.35 
.25 

.78 
.67 

.297 
.346 

.031 
.031 

.041 
.041 

49.1  I  .22,  .41* 
27.4     .27*,. 16 

37.1         9K*     M* 

37.1 
37.1 

.20,  .31* 
.31*,. 17 

.27 
.25 

.77 
.76 

'.*3i6* 

.000 
.042 

.040 
.040 

48,000 
48,500 
41,000 

79,000 
82,000 
73,600 

9.5 
23.5 
25.5 

20.5 
30.7 
37.1 

.06*,. 03 
.19,  .28* 
.31*,.  20 

.24 
.28 
.28 
.27 
.25 

.81 
.74 
.80 
.83 
.79 

.308 

.308 
.203 
.290 
.268 

.048 
.048 
.063 
.085 
.046 

.043 
.043 
.051 
.060 
.060 

38,000 
88,000 
36,500 
34,000 

72,000 
71,500 
66,500 
65,500 

22.6 
25.5 
20.0 
16.3 

30.7 
37  1 

.i9*,.i6 

Vt        91* 

20*5     "*»i  '^^ 

16.9 

;i8*,'!i5 

.26 
.27 

.77 
.78 

.269 
.250 

.073 
.068 

.049 
.049 

34,000 

72,500 

26.5 

40.3 

.31,  .23 

8TEBL   OASTINGB,   OUN   AND   GABBIAGE   WORE. 
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MATERIAL  FROM  THE  ARSENAL  TROPENAS  STEEL  CASTING  PLANT— 

Contdnaed. 


Heat 
num- 
ber. 

Chemltafcl  compoBitloti. 

IflmmHn 

Ta^^II^ 

Elon- 

trsc- 
tioa 

01 

area. 

Elw^flUftjiof 
Lsch  sccltotts. 

Appeanatifw  of 
fracture. 

Car- 
bon. 

ron. 

Sul- 
phur. 

phof 
us. 

limit    strengtb 
per          per 
square    equare 
innh.       inob. 

64 
65 

66 

57 

68 
50 
60 

61 
62 
03 

64 

65 
66 

67 

68 
69 
70 

Pound*  PD»nd«. 
44,500      84,500 

34,000  '    63,000 
42,000  '    60.600 

Per 

ant. 
30.6 

32.6 
20.5 
6.5 
12.5 

17.6 
25.5 
25.0 
37.5 
20.0 
26.0 

31.0 
22.5 

'24.6 
20.5 
30.5 
23.0 
24.0 
20.0 
16.6 
20.0 
30.0 
20.5 
22.0 
24.5 
24.0 
22.0 

23.5 
19.5 
12.5 
23.5 
17.6 
5.0 
5.0 
18.0 
26.5 
21.5 
23.5 
16.5 

Par 

cnU. 
33.9 

51.9 
40.3 

*i6.*9* 

40.8 
49.1 
43.3 
37.1 
46.2 
27.4 

43.2 
40.3 

'46.3* 
49.1 
46.2 
37.1 
37.1. 
30.7 
23.9 
30.7 
27.4 
34.0 
37.1 
34.0 
34.0 
27.4 

30.1 
23.9 
20.5 
34.0 
23.9 
13.2 
9.5 
37.1 
37.1 
37.1 
37.1 
37.1 

.16,  .30* 

.30*,. 36* 
.33*,. 26* 

!l4i,!ll 

.28*,.09 
.21,  .30* 
.14,  .36* 
.30*,. 26* 
.20,  .38* 
.26,  .26* 

.31*,.  31 
.14,  .31* 

".'28*;.*26 

!34i,;27 
.30*,.  16 
.20,  .28* 
.23*,.  17 
.14,  .19* 
.25*,. 15 
.21*,.  19* 
.27*,. 14 
.15,  .29* 
.19,  .30* 
.24*,.  24* 
.19,  .26* 

.28*,. 19 
.34*,:  15 
.10.  .15* 
.23*,. 24* 
.20»,.15 
.07*,. 03 
.03,  .07* 
.10,  .28* 
.26*,. 28* 
.17,  .28* 
.17,  .30* 
.09,  .24* 

Silky;  trace  of 
granulation. 

Dull  gray;  flaky. 
Dull  gray;  irreg- 
ular. 

Do. 
Silky;    irregular; 

"'Bo. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Silky;  trace  of 

granulation. 
SiKj. 
Dull  silky. 

Do. 

Silky:  flaky. 
Silky:  serrated. 

Do. 
Do. 
Silky;  dark  spot. 

.24 

.71 

.368 

.045 

.048 

.35 

.67 

.364 

.043 

.045 

47.000 
62,500 

66,000 
40.500 

73,000 
06,600 

99,000 
82,600 
67,600 
60,000 
64,500 
61,000 

61,000 
93,500 

7i,-«) 
ri^,^oo 

S.'^.iOO 

J*7,,«) 
7h,rJf]0 

7S,a0O 
71..  00 

:i,ioo 

71,500 

n,m 

?^,100 
72,tl00 
<v«t,300 
ftJ.'lOO 

7^.100 
74.IKX) 
f.H.TOO 

.H;i,.'iOO 

^7,(100 

^srjoo 

.94 

.70 

.363 

.045 

.046 

.24 

.63 

.310 

.018 

.044 

40.  OO 
Js.iTOO 

.30 
.30 
.25 

.74 
.73 
.69 

.362 
.353 
.364 

.046 
.054 
.046 

.043 
.043 
.042 

i^.OO 

4<J.i00 

4SJ)00 

4^    00 
A.iJOO 

4MJ00 
iT-.'iOO 

.30 
.30 

.82' 
.84 
.81 

•:28^- 

.044 
.043 

.644 
.046 
.044 

.25 

.76 

.334 

.042 

.046 

.30 
.24 

".'ro' 

.70 

.260 
.282 

.042 
.040 

.043 
.043 

HUTtOO 

ST.rjOO 

;t4.rjoo 

*l,f-IOO 

36,000 
84,500 
36,500 
36,500 
48,500 
46,000 
66,600 
37,500 
86,500 
45,500 
47,000 
35,500 

.25 
.30 

.62 
.82 

.235 
.236 

.099 
.039 

.042 
.042 

.30 

.30 
.30 
.24 

.76 
.70 
.72 
.70 

.235 
.260 
.263 
.263 

.043 
.043 
.037 
.087 

.043 
.043 
.042 
.042 

CAST  AND  PIG  IRONS. 


TENACITY  SPECIMENS. 


86 


OAST   AND   PIG   IA0N8. 
TENSION  TESTS  OF  CAST  IRON. 

FBOM  WXTERTOWN  ARSENAL  FOUNDRY 


87 


Description. 

Tenaile 
■trength 

3'ifaea 

Ponnds. 
91,900 

Do 

22,300 

Do:::::::::::::::::::::: 

26,800 

O'bftrtwttoeaniage 

Do .  ... 

30,400 
38,330 
34,800 
28»180 

Do 

Do 

Do 

33,000 

D©:::::::::::::::::::::: 

36,100 

Do 

38,600 

28,100 
32.600 

6P  dlsappearlBg  carriage 

Do 

Do 

»;400 

Do 

28.900 

Do 

29,100 

Do...::.:::: 

33,650 

Do 

30,780 

Do 

84,500 

Do 

28,180 

Do 

37,000 

Do 

33,200 

Do 

30,700 
30,000 

Do 

Do 

37,700 

D©:::::::::::::::::::::: 

34,600 

Do 

36.900 

Do 

30  200 

Do 

37,600 

Do 

31,000 

Do 

34,000 

D©:::::::::::::::::::::. 

28,000 

Do 

34,300 

Do 

35,900 

Do 

32,000 

Do 

33,900 

Do 

33,000 

Do 

31,600 

Do 

33,900 

Do 

38,200 

Do 

87,000 

D©:. :::::: :::.... 

32,400 

Do 

32,800 

Do 

36,600 

D© 

31,600 

Do 

37,800 

Do 

35,300 

Do 

33,900 

Do 

30,100 

Do 

20,200 

Do 

29,900 

Do 

»250 

Do 

28,800 

Do 

32,000 
29,400 

Do 

Do 

29,100 

Do 

34,000 

Do 

28,800 

Do 

34,200 

Do        

3i!966 

Do 

80,100 

Do 

'86,000 

D©:::::::::::::::::::::: 

87,200 

D© 

34,200 

D© 

33,800 

D© 

20,600 

D© 

20,600 

D© 

84  000 

BS:::;:;::::::;::::::::: 

88,000 
32,600 

D© 

33,100 

D©:::::::::::::::::::::: 

82,700 

D© 

88,300 

D© 

20,100 

dS:::::::: 

29,100 

Fracture. 


Fine  granular,  gray. 
D©. 
D©. 

Fine  granular,  gray. 

Do: 

Do. 
Do. 
D©. 
D©. 

Fine  granular,  gray. 

Do. 
Granular,  gray. 

Do. 
Fine  granular,  light  gray 
Granular,  gray. 
Fine  granular,  light  gray. 

D©: 

Fine  granular,  gray. 
Fine  granular,  ught  gray. 

Do: 
Granular,  crranitio. 
Granular,  ught  gray* 
Fine  granular,  l%ht  gray. 

Do. 

Do. 
Granular. 

Do. 
Granular,  gnty. 

Do. 

Do. 

Do. 
Fine  granular,  lifl^t  gray 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  Ught  gray. 

Do. 

Do. 

Do. 
Fine  granular,  gi»y 
Granular,  gray. 
Finegranuiar, U^t  gray. 

D©: 

D©. 

D©. 

D©. 

Do. 

Do. 

D©. 

Do. 

Do. 
Granular,  gray. 

Do. 
Fine  granular,  Ught  gray 

Do: 
D©. 
Do. 


Ffnenanular,  gray. 
Very  line  granular,  Ufl^t 


gray. 
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TENSION  TESTS  OF  CAST  ZROiV^-Continued. 
PROM  WATBRTOWN  AR8BNAL  POUNDRY-Contlnued. 


D«iOilptlon. 


Ttnalle 

■trangth 

perequare 


Fnetun. 


10*  disapiieailDg  carriage. . . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


12*  diBappearing  carriage. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


12*  mortar  shot. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


12*  mortar  shell. 
Do 


Pounds, 
30,600 
29,280 
30,680 
28,400 
30,160 
28,580 
28,000 
29,000 
32,700 
32,800 
32,300 
29,900 

29,120 
28,500 
28,200 
32,400 
32,000 
32,500 
36,500 
29,700 
32,500 

31,920 
29,500 
34,100 
30,000 
32,800 
30,900 
34,100 
30,800 
28,600 
35,400 
28,200 
30,200 
30,300 
32,200 
29,220 
30,160 
31,300 
28,800 
30,300 
30,700 
34,700 
31,800 

32,400 
34.100 


Fine  granular,  gny. 

Do. 

J>o. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  gray. 
Oranular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Fine  granular,  gray. 
Granular,  gray. 

Do. 

Do. 
Fine  granular,  granitic 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Fine  granular,  gray. 
Oranular,  gray. 
Oranular,  ugfat  gray. 
Oranular,  gray. 

Do. 
Fine  granular,  granitic. 
Fine  granular,  Ught  gray. 

Do. 
Oranular,  gray. 
Fine  granular,  Ught  gray. 
Oranular,  gray. 
Fine  granular,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  Ught  gray. 
Oranular,  eray. 
Fine  granular,  light  gray. 

Do. 
Oranular. 

Oranular,  light  gray 
Oranular,  gray. 
Oranular,  ught  gray. 

Do. 

Fine  granular,  gray. 


Mgrani 


FROM  THE  DETRICK  A  HARVEY  MACHINE  COMPANY. 


6*  disappearing  carriage,  L, 
F.  Model  lis. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

*  Do 

Do 

Do 

Do 

Do 


27,800      Fine  granular,  gray. 


34,900 
34,300 
31,700 
25,900 
27,500 
27,600 
26,400 

26,200 
27,600 
24,600 
21,900 
29,500 
28,900 
28,750 
33,900 
39,750 
37,300 
38,100 


Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  U 
Fine  granular,  U{ 
ules. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 
Fine  granular,  gray;  Ught  ipotli 

Do. 

Do. 

Do. 


It  gray. 

tt  gray,  with  nnall  lustrooa  glob- 
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Description. 


TenflUe 

Btrength 

persquAie 


Fracture. 


G*  disappearing  carriage,  L. 
F.  Model  1903. 
Do. 


Do. 
Do. 
Do- 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Poundt. 
82,600 

26,fi00 
38,900 
27,200 
28,fi00 
33,000 
26,300 
33,570 
30,000 
36,900 
36,700 
20,200 
34,800 
35,300 
32,500 
29,900 
33,300 
32,900 
31,700 
32,700 
33,300 
32,900 
33,600 
29,900 
31,400 
32,200 
32,300 
29,200 
37,200 
31,100 
36,300 
26,300 
24,900 
28,100 
29,200 
25,800 
29,300 
-29,400 
30,700 
29,600 
31,200 
33,300 
33,300 
32,200 
31,400 
32,200 
29,100 
22,600 
27,100 
30,300 
25,100 
32,700 
30,400 
28,200 
29,200 
28,400 
27,700 
28,800 
30,200 
29,700 
30,900 
34,600 
31,100 
34,200 
30,600 
35,500 
33,700 
21,000 
21,900 
21,400 
29,700 
31,100 
29,300 
33,400 
33,300 


Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 
Granular,  gray. 
Granular,  gray;  light  spots. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray;  light  spots. 
Fine  granular,  gray. 

Do. 
Granular,  gray. 

Do. 
Fine  granular,  gray. 

Do. 
Granular;  variable. 
Fine  granular,  gray. 
Fine  granular,  Ugbt  gray. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray, 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 


90  OAST   AND   FIG   IRONS. 
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Descilptloii. 

TenaOe 
■trengtfa 

Fracture. 

Do 

Pound$. 
33,200 

31,300 
32,200 
32,000 
20,000 
28,400 
31,100 
31,100 
33,200 
28,000 
31,000 
30,fi00 
30,200 
28,700 

Fine  granular,  light  gray. 

Do. 
Do. 
Do. 
Do. 
Do. 

8^ 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do; 

Do 

Do 

Do 

Do 

Do 

Do 

Do .    .. 

Do 

Do 

Do 

Do 

Do 

Do 

30,000 

Do 

20,000 
26,200 
28,200 
34,200 
32,900 
37,200 
35,400 
84,200 
83,400 
26,800 
27,400 
27,000 
27,800 
26,fi00 
25,300 
33,000 
31200 
86,100 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do:.:.::::::::::;;:.:::: 

FROM  C.  H.  COWDREY  MACHINE  COMPANY. 


No.l 

No.  2 

No.  3 

From  L.H.  Goodnow  Fdy. 
Co. 

Do 

Do 

Do 

Do 

Do 

Do 


20,800 
21,300 
21,200 
10,000 
21,400 
21,800 

22,700 
22,800 
28,100 
28,300 
98,200 
22,000 


Granular,  gray. 

Do. 

Do. 

Do. 

Do. 
Medium  coane  granular. 

Do. 
Do. 
Granular,  gray. 
Do. 
Do. 
Do. 


FROM  MAJOR  8.  W.  R0ES8LER,  PORTLAND,  MS. 


Cait  Iron  with  braced  butt        22,400      Fine  granular,  gray.    Fractured  In  bead.    Brand 

joint.  Joint  not  fractured. 

Alter  fracturing  In  the  bead,  the  item  waa  turned  down  to  emaller  dlmenslone  and  test 

completed. 


21,200 


Fractured  the  caat  Iron  In  the  Immediate  Tlalnlty 
of  ('.01  to  '.02  from)  the  braced  joint. 


PIO  IRON 


33,300 

%SS 

36,100 
30  800 
83  600 

Granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do 

Do 

Do 

Do 

Do 

CAST  IRON. 


ELONGATION  TESTS. 
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OAST  mOTX. 
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CAST  IRON  FOR  6-INCH  DISAPPEARING  CARRIAGES,  L.  R  MODEL  190S, 
FROM  THE  DETRICK  A  HARVEY  MACHINE  CO. 

No.  7864. 
Chassis,  left  hand. 
Marks,  g^' 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


flquare 
fiieh. 

Id  gmignd  length. 

B«iiutrlEi. 

Elongur 

Set 

POMMb. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

29;300 

0. 
.0006 

.0011 
.0018 
.0026 
.0032 
.0090 
.0046 
.0065 
.0061 
.0070 
.0079 
.0068 
.0099 
.0110 
.0123 
.0137 
.0152 
.0160 
.0191 
.0219 
.0242 
.0374 

Im€h. 
0. 

InitiAlkHUL 
TenfUeitrangtli. 

.0003 

.0016 

.0060 

.0101 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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0A8T  IBOlf. 


No.  7867. 
Rftcer. 
Marks,  2-E. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  l(r. 


■quare 

In  gaagsd  length. 

Bemftrka. 

Elonga- 
tion. 

Set. 

Poundt. 
1,000 
2,000 
3,000 
4000 
6,000 
6,000 
7,000 

12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
96,900 

Inch. 

0. 
.0007 
.0013 
.0019 
.0027 
.0034 
.0041 
.0050 
.0061 
.0009 
.0060 
.0091 
.0105 
.0120 
.0135 
.0152 
.0175 
.0200 
.0230 
.0263 

Inch. 

0. 

Initial  load 
Tensile  etrangth. 

.0008 

.0027 

.0006 

Fractiu*ed  at  the  neck. 

Appearance  of  fracture,  gvanular,  dark  gray. 

No.  7904. 
Chassis,  left  hand. 
Marks,  S°* 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


loaosper 
square 
inch. 

In  gauged  length. 

Remaiki. 

Elongur 
tion 

Set. 

Pound: 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
2l,fi00 

Inch. 
0. 
.0008 

.0013 
.0019 
.0027 
.0034 
.0041 
.6060 
.0060 
.0071 
.OOHA 
.0098 
.0116 
.0132 
.0154 
.0183 
.0215 
.0260 

Initial  load* 

• 
Teniilestnngtli. 

.0006 

.0041 

.0106 

Fractured  ^".6  from  the  neck. 
Appearance  of  fracture,  medium  gramdar. 


OAST   IBON. 

No.  7905. 
Top  carri^. 
Marks,  6-E. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  lengtJi,  10  . 
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In  gftoged  Ingth. 

Remftrki. 

Bg^ 

Set. 

1,000 
2,000 
3^000 
4,000 

J2S 

6,000 

7,000 
8,000 
0,000 
10,000 
11.000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
20,100 

Indi. 
0. 
.0005 

.0012 
.0019 

.0032 
.0038 
.0047 
.0063 
.0061 
.0070 

.omo 

.0090 
.0100 
.0112 
.0130 
.0144 
.0163 
.0194 
.0200 
.0240 
.0276 

Inch. 
0. 

Inltlelload. 

TenaUe  ■trength. 

.0002 

.0018 

.0068 

.0109 

Fractured  at  the  neck. 

Appearance  of  fractura,  granidar,  gray. 
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CAST  IKON. 


No.  7906. 
Base  ring. 
Marks,  7-lE. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


loads  per 
square 
Inoh. 

In  gauged  length. 

Elonga- 
tion 

Set. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

32,100 

Inch. 
0. 
.0006 

'o^ 

Initial  load. 

.0011 
.0018 
.0023 

.oa3o 

.0036 
.0041 
.0049 
.0055 
.0061 
.0070 
.0078 
.0088 

.0001 

Tensile  strength. 

.0(»9 
.0110 
.0120 
.01.'» 

.0012 

.0152 

.0170 
.0195 
.0220 
.0245 
.0285 

.0045 

.0119 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  srray. 


OAST  IRON. 
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No.  7907. 


Base  ring. 

Marks,  7-2E. 

Diameter,  r.l29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


aqimre 
inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Powtds. 
1,000 
2,000 
3,000 

Inch. 

0. 
.0006 
.0010 
.0017 
.0022 
.0029 
.0035 
.0040 
.0048 
.0086 
.0062 

Inch. 

0. 

Initial  load. 

4,000 

5,000 

6,000 

7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
20,400 

0. 

.0070 
.0080 

.0090 
.0100 
.0112 

.0010 

.0128 
.0142 
.0160 
.0183 

.0050 

Tensile  strength. 

1 

Fractured  in  the  fillet  at  the  neck. 
Appearance  of  fracture,  granular,  cold  shut. 
Detective  specimen. 

H.  Doc.  291,  58-3 7 
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CAST  IBOK. 


No.  7918. 
Racer. 

Marks,  8-lE. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


loaoe  per 
square 
inch. 

In  gauged  length. 

Remark!. 

Elonga- 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
27,700 

Inch. 

0. 
.0007 
.0011 
.0018 
.002,5 
.0033 
.0040 
.0050 
.0057 
.0070 
.0077 
.0090 
.0101 
.0117 
.0133 
.0152 
.0175 
.0201 
.0233 
.0271 

Inch. 
0. 

Initlalload. 

.0005 

.0028 

.0113 

Tensile  strength. 

- 

Fractured  *.40  from  the  neck. 
Appearance  of  fractiure,  granular,  gray. 


OAST  IRON.  I 

No.  7919. 
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Top  carriage. 

Marks,  9-lE, 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


square 

In  gauged  length. 

Remarks. 

Elongur 

Set. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
32  400 

Inch. 
0. 
.0006 

.0011 
.0018 
.0022 
.0090 
.0096 
.0043 
.0050 
.0068 
.0066 
.0073 
.0083 
.0002 
.0104 
.0116 
.0128 
.0142 
.0160 
.0180 
.0200 
.0226 
.0264 

Inek, 
0. 

Initial  load. 

Tensile  etiength. 

.0002 

.0015 



.0050 

.0100 

Fractured  at  the  neck. 

Appearance  of  fracture^  granular,  gray. 
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I  OAST  IBON. 

No.  7920, 


Chassis,  right  hand. 
Marks,  9-2E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


loads  per 
square 
Innh 

In  gauged  length. 

ff 

Elonga- 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
29,800 

Inch. 

0. 
.0003 
.0009 
.0015 
.0020 
.0027 
.0032 
.0040 
.0048 
.0053 
.0062 
.0070 
.0080 
.OUUU 
.0101 
J0115 
.0130 
.0148 
.0167 
.0188 
.0215 
.0248 
.0282 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.0012 

.0057 

.0119 

Fractured  *.40  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 
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No.  7921. 


Racer. 

Marks,  10-lE. 

Diameter,  1'.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10*. 


Applied 

kMufsper 

square 

In  gauged  length. 

Remarks. 

Elonga- 

Set. 

Pmmds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17  000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

25,700 

Tneh. 

0. 

.0006 
.0011 
.0017 
.0022 
.0U3U 
.0036 
.0(M2 
.0060 
.0058 
.0065 
.0075 
.0084 
.0005 
.0105 
.0120 
.0133 
.0150 
.0168 
.0100 
.0220 
0250 
.0285 

Inch. 
0. 

InitUl  load. 
Tensile  strength. 

.0002 

.0015 

, 

.0050 

.0121 

Fractured  3*  from  the  neck. 
Appearance  ot  fracture,  granular,  gray. 
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OAST  IBON. 


Racer. 

Marks,  12-lE. 

Diameter,  1*.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


No.  7924. 


AppUed 
loads  per 

aquare 

indL 

In  gauged  length. 

Remarks. 

Elonga- 
tioiT 

Bet 

Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

31,900 

Inch. 
0. 
.0004 

.0012 
.0019 
.0025 
.0030 
.0038 
.004.^) 
.0052 
.OOSi) 
.0068 

.oo"/; 

.0067 
.0097 
.0108 
.0119 
.0130 
.0145 
.0160 
.0179 
.0200 
.0226 
.0255 

Inch, 
0. 

Initial  load. 
Tenalle  strength. 

.0003 

.66i6 

.0048 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 

No.  7925. 
Chassis,  right  hand. 
Marks,  13-lE. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 
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loMtoper 

■qUAIB 

InolL 

In  gKuged  length. 

RemATka. 

• 

Elonga- 

Set. 

Pound*. 

1,000 
2,000 
3,000 
4,000 
5,000 
6»000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 

n,ooo 

Inch. 

0. 

.0007 
.0012 

Inch. 

0, 

Initial  load. 

.0018 
.0023 
.0029 
.0086 

.0041 
.0049 
.0067 
.0063 
.0070 
.0079 
.0088 
.0097 
.0107 
.0118 
.0130 
.0142 
.0160 
.0178 
.0196 
.0220 
.0245 
.0280 



.0001 

.0009 

18,000 

19,000 

20,000 
21,000 

.0033 

22,000 
23,000 
24,000 
25,000 
31,000 

TenaOe  strength. 

I 

Fractured  4*.25  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 
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OAST  IRON, 


No.  7926. 
Top  carriage. 
Marks,  13-2E. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


loMhper 
aquare 
Inch 

In  gauged  length. 

Remarks. 

Elonga- 

• 
Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

32,500 

Inch. 
0. 
.0006 

.0011 
.0017 
.0022 
.0029 
.0036 
.0041 
.0048 
.0066 
.0063 
.0071 
.0080 
.0090 
.0090 
.0109 
.0120 
.0133 
.0148 
.0163 
.0180 
.0203 
.0226 
.0255 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.0010 

.0037 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST  IRON. 

No.  7927. 
Bacer. 

Marks,  14-lE. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 
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square 

In  gaugedlength. 

RemArki. 

ElongBr 

Set. 

PowHdt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,900 

Inch, 
0. 
.0009 

.0016 
.0021 
.0028 

.0041 
.0050 
.0068 
.0067 
.0075 
.0066 
.0096 
.0107 
.0119 
.0132 
.0148 
.0160 
.0190 
.0211 
.0240 
.0270 

Inch. 
0. 

iDltlAllOML 

TentUe  strengCh. 

.0007 

.0023 

,0071 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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OAST    IRON. 


No.  7928. 
Chassis,  right  hand. 
Marks,  14-2E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


AppUed 

loads  per 

square 

Inoh. 

In  gauged  length. 

Remarks. 

Elonga- 
tion: 

Bet. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

31,800 

Inch. 

0. 
.0007 
.0013 
.0019 
.0024 
.0031 
.0039 
.0045 

.oa'>2 

.0060 
.0069 
.0078 
.0088 
.0098 
.0106 
.0121 
.0137 
.0152 
.0173 
.0198 
.0220 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0008 

.0018 

.0000 

.0250 

1 

Fractured  1^.35  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   ISOK. 


107 


Chassis,  right  hand. 
Marks,  15-lE. 
Diaineter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


No.  7941, 


Applfed 

kMdspAT 

•qimn 

In  gauged  length. 

Renukika. 

^IST- 

Bet. 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
30,100 

Inch. 

0. 

.0007 
.0013 

.0027 
.0033 
.0040 
.0049 
.0058 
.0066 
.0075 
.0063 
.0093 
.0105 
.0117 
.0130 
.0147 
.0162 
.0192 
.0210 
.0238 
.0265 

Inch. 
a 

Inltialload. 
Tenafle  strangth. 

.0003 

.0017 

.66g6 

Fractured  4:"  from  the  neck. 
Appearance  of  fracture,  granular^  gray. 
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0A8T   IRON. 


No.  7980. 
Eacer. 

Marks,  5&-E. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6^. 


loads  per 
BQuare 
Inch. 

In  gauged  length. 

Remaifca. 

Elongar 
tion. 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

2'SSS 
9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

26,200 

29,600 

Inch. 
0. 
.0004 

.0007 
.0010 
.0014 
.0018 
.0022 
.0027 
.0030 
.0034 
.0039 
.0044 
.0054 
.0057 
.0063 
.0089 
.Wl^ 
.0087 
.0099 
.0110 
.0125 
.0250 

Inch. 
0. 

Initial  load. 

-0.42  per  cent  elongation  in  6*. 
Tensile  etrangth. 

Fractured  1*.75  from  the  neck. 
Appearance  of  fracture,  granular. 


OAST   IBON. 

No.  7981. 
Racer. 

Marks,  66-E. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6*. 
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■quara 

lildL 

In  gftuged  tongih. 

Renutrka. 

Elonga- 

Set 

PowHit. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

31,200 

Inch, 
0. 
.0008 

.0006 
.0010 
.0014 
.0017 
.0021 
.0026 
.0029 
.0033 

.0043 
.0048 
.0054 
.0050 
.0067 
.0074 
.0062 
.0001 
.0102 
.0115 
.0128 
.0145 
.0165 

Inch, 
0. 

InltlAiloAd. 

-0.27  per  cent  elongation  In  0*. 
Tensile  Btrength. 

Fractured  at  the  neck. 
Appearance  of  fracture,  granular. 
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OAST  IRON. 


No.  7982. 
Top  carriage. 
Marks,  57-5:. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6'. 


aquara 
Inch. 

In  gauged  tongih. 

Remarks. 

Elongft- 

Set. 

PomUM. 
1,000 

3,000 

5,000 

S'SS 
7,000 

8000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

27,900 

IndL 

0. 
.OOQB 
.0006 

.0010 
.0014 
.0017 
.0022 
.0027 
.0081 
.0036 
.OOil 
.0047 
.0062 
.0050 
.0066 
.0074 
.0083 
.0004 
.0105 

IndL 
0. 

Initial  IomL 

.0117 
.0133 
.0152 

.::::::::::: 

-0.2S  per  cent  elongation  in  6*.                                              i 

:::::::::::: 

1 

Fractured  at  the  neck. 
Appearance  of  fracture,  granular. 


OAST  IRON. 

No.  7986. 
Bacer. 

Marks,  58-E. 
Diam&ter,  r.l29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Ill 


loads  per 
square 

hrtt*h 

In  ganged  lengtlL 

RemarkiL 

Elonga- 

Set. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
31,200 

Inch, 

0. 

.0004 
.0011 
.0019 
.0028 
.0032 
.0030 
.0048 
.0062 
.0061 
.00^0 
.0079 
.0068 
.0006 
.0108 
.0118 
.0133 
.0150 
.0166 
.0188 
.0215 
.0230 
.0276 

Inch. 
0. 

InitUlload. 
Tenfllle  strengtb. 

Fractured  3'.5  from  the  neck. 
Appearance  of  fracture,  gray,  granular. 


112 


OAST   IKON, 

No.  7986. 


R.  H.  chassis  and  top  carriage. 

Marks,  59-E. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


loads  per 
square 
inch. 

In  gaugedtongth. 

Remarks. 

Elonga- 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

20,600 

Inch. 

0. - 
.0004 
.0012 
.0020 
.0027 
.0033 
.0040 
.0049 
.0056 
.0006 
.0072 
.0081 
.0092 
.0104 
.0115 
.0130 
.0144 
.0156 
.0176 
.0200 
.0230 
.0256 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

Fractured  1^.5  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 
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No.  7990. 


Base  ring. 

Marks,  60-E. 

Diameter,  1'.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  2*. 


Applied 

loMuper 

■quare 

inch. 

In  gauged  length. 

Remarka. 

Elongar- 
tionT 

Bet. 

Pomnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 

Inch. 

0. 
.0006 
.0013 
.0019 
.0025 
.0031 
.0039 
.0043 
.0051 
.0050 
.0067 
.0072 
.0081 
.0093 
.0102 
.0117 
.0130 
.0146 
.0162 
.0181 
.0300 
.0232 
.0260 

Inch. 
0. 

Initial  load. 

• 

12,000 

13.000 

14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
31,100 

Tensile  strength. 

Fractured  2*  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 

H.  Doc.  291,  5a-3 8 
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OAST  IRON. 


No.  7991. 
Top  carriage. 
Marks,  61-E. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10*. 


AppUed 
loads  i)er 

square 

inch. 

In  gauged  length. 

Remarks. 

Elongar 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

26,200 

Inch. 

0. 
.0006 
.0012 
.0019 
.0023 
.0030 
.0038 
.0043 
.0050 
.0050 
.0068 
.0074 
.0083 
.0093 
.0103 
.0116 
.0129 
.0143 
.0159 
.0182 
.0202 
.0230 
.0265 

inch. 
0. 

Initial  load. 
Tensile  strength. 

Fractured  4*  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST  IRON. 

No.  7992. 
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Base  ring. 

Marks,  62-E. 

Diameter,  1''.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


SqUATO 

inch. 

In  gauged  length. 

RemaikL 

Elonger- 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
30,000 
21,000 
30,000 

Inch, 

0. 
.0006 
.0012 
.0017 
.0025 
.0032 
.0040 
.0049 
.0058 
.0065 
.0073 
.0084 
.0097 
.0109 
.0122 
.0137 
.0158 
.0178 
.0204 
.0237 
.0270 

Inch. 
0. 

Initial  load. 
Tenflile  strength. 

Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular,  giay. 
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0A8T   IBON. 


No.  7996. 
L.  H.  chassis. 
Marks,  63-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


AppUed 
loads  per 

square 

inch. 

In  gauged  teogth. 

Remarks. 

• 

Elongar 
tion. 

Set 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,700 

Inch. 
0. 
.0006 

.0012 
.0020 
.0027 
.0033 
.0040 
.0050 
.0055 
.0063 
.0072 
.0081 
.0094 
.0105 
.0117 
.0131 
.0146 
.0162 
.0185 
.0210 
.0238 
.0270 

Inch. 
0. 

'Initial  load. 

TensOe  strength. 

Fractured  3"  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 

No.  8002. 
L.  H.  chassis. 
Marks,  64-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10*. 
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■qiiAn 
InclL 

In  gauged  length. 

Remarks. 

Elonga- 

ti«r 

Set. 

Founds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

31,200 

Inch, 
0. 
.0004 

.0010 
.0016 
.0021 
.0027 
.0030 
.0040 
.0048 
.0053 
.0061 
.0060 
.0077 
.0086 
.0005 
.0104 
.0116 
.0129 
.0142 
.0159 
.0174 
.0198 
.0223 
.0250 

Inch. 
0. 

Initial  load. 
Tenalle  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  light  gray. 
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CAST  IRON  FROM  BUILDERS  IRON  FOUNDRY. 

No.  7772. 
Marks,  2. 
Dkmeter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


AppUed 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,060 
33,300 

Inch. 

0. 
.0007 
.0014 
.0019 
.0026 
.0032 
.0037 
.0043 
.0049 
.0056 
.0063 
.0070 
.0076 
.0OS4 
.0090 
.0101 
.0110 
.0120 
.0129 
.0140 
.0151 
.0164 
.0177 
.0197 
.0215 
.0240 
.0263 

Inch. 
.   0. 

Initial  load. 

f 

TensDe  strength. 

.0002 

.0005 

.0013 

.0029 

.0068 

.0098 

Fractured  1''.25  from  the  neck. 

Appearance  of  fracture,  fine  granular,  granitic. 


OAST   IBON. 

CAST  IRON  FROM  WATERTOWN  ARSENAL  FOUNDRY. 

No.  7917. 
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Base  ring  for  12-inch  disapp#aring  carriage. 

Marks,  168. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


loa£per 
square 
inch. 

In  gauged  length. 

Remarks. 

Elonga- 

Set. 

POMdt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

26.800 

/ndk. 

0. 
.0007 
.0013 
.0020 
.0026 
.0033 
.0040 
.0047 
.0066 
.0064 
.0073 
.0080 
.0001 
.0102 
.0112 
.0125 
.0140 
.0156 
.0172 
.0103 
.0220 
.0246 
.0280 

0. 

Initiallood. 
Tensile  strength. 

.noa*) 

.0016 

.0050 

.0111 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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OAST   IRON, 

No.  7952, 


Bacer  and  base  ring  for  6-inch  disappearing  carriage;  base  ring 
for  10-inch  disappearing  carriage. 
Marks,  No.  179. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
23,300 


In  gauged  length. 


Elonga- 
tion. 


Ineh. 

0. 

.0007 
.0013 
.0021 
.0028 
.0036 
.0043 
.0052 
.0062 
.0073 
.0082 
.0096 
.0109 
.0122 
.0138 
.0157 
.0180 
.0205 
.0230 


Bet. 


Inch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST  IRON. 

No.  7958. 
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Chassis  for  G-inch  disappearing  carriage. 

Marks,  R  R  53. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gbiuged  length,  10  . 


kMoaper 
Bquare 

In  gauged  length. 

Remarks. 

Elonga- 
tion 

Set 

Pomndt. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
29,320 

Inch, 
0. 
.0006 

.0011 
.0020 

Inch, 
0. 

Initial  load. 

.0025 
.0031 
.0039 
.0048 
.0064 
.0062 



.0070 
.0079 
.0090 
.0100 
.0111 
.0124 
.0140 
.0162 
.0173 
.0195 
.0228 
.0250 

Tensile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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0A8T  IRON. 

No.  7961. 


Base  ring  and  racer  for  6-inch  disappearing  carriage. 

Marks,  No.  183. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


AppUed 
loads  per 

Bquara 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,600 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
31,600 

Inch, 

0. 

.0004 
.0009 
.0015 
.0021 
.W/l 
.0034 
.0040 
.0046 

.oaw. 

.0060 
.0068 
.0075 
.0084 
.0093 
.0101 
.0110 
.0122 
.0133 
.0148 
.0163 
.0180 
.0198 
.0215 
.0230 
.0265 

Inth. 
0. 

Initial  load. 

.0002 

.0007 

TenBile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 

No.  7989, 
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Twelve-inch  dummy  projectiles. 

Marks,  E-1. 

Diameter,  1'.129. 

Sectional  area,  1  square  inch* 

Gauged  length,  10  . 


l<Mubper 
square 
Inch. 

In  gauged  length. 

Remarks. 

Elongur 

Set. 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
21,900 

Inch. 

0. 
.0007 
.0015 
.0023 
.0031 
.0041 
.00»2 
.0063 
.0075 
.0099 
.0106 
.0129 
.0153 
.0185 
.0226 
.0270 
.0332 

Inch. 
0. 

Inltialload. 
Tensile  strength. 

.0018 

.0097 

.0180 

Fractured  at  the  neck. 

Appearance  of  fracture,  medium  granular,  dark  gray,  bright  facets. 


124 


OAST  IBOir. 
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BBONZB, 

No.  7758. 

Tobin  bronze,  recast  at  Watertown  Arsenal  foundry. 

Marks,  No.  4,  AA-135. 

Diameter,  l^.OOO. 

Sectional  area,  .80  square  inch. 

Gauged  length,  8'. 
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In  gauged  length. 

Remarks. 

Elonga- 

Bet. 

Pfmnds. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 

Inch. 

0. 

.0023 
.0053 
.0059 
.0066 
.0072 
.0083 
.0003 
.0108 
.0127 
.0150 
.0180 
.0216 
.0253 
.0311 
.0372 
.0458 
.0558 
.0660 
.0618 
.0985 
.1183 
.1410 
.17 
.20 
.23 
.26 
.30 
.34 
.41 
.50 
.60 
.71 

Inch. 
0. 

InitUl  load. 

Elastic  limit.    Approximate. 

Tensile  strength. 
-9.5  per  cent. 

0. 

.0010 

17,000 

18,000 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
44,750 
0 

.0069 

.0370 

.1178 

.76 

Elongation  of  inch  sections,  ''.07,  ''.08,  ".08,  ".08,  ".08,  ".09,  ".19*, 
'.09. 

Diameter  at  fracture,  ".92;  area,  .665  square  uich. 

Contraction  of  area,  16.9  per  cent. 

Fractured  1".64  from  the  neck. 

Appearance  of  fracture,  Ught  lavender  jeuui^,  with  spots  of  lemon- 
yellow  metal. 


128 


BwyjuzjA. 


2^ 

CO  d 

Pi   S 

OQ    3 

Q    4) 
^-^    OQ 

2    ^ 

-^  SS 

OQ  ^J> 

i« 

O 
nZ   Pi 

2  § 


g 

o 


13  i 


I 


I 


.2  "5     • 
.S  o    . 

&iO  o 

«  P. « 

-Si 
.a-§ 


^ 


^ 


ll 


ll 


i2l!-i. 


pi: 


§ 


I 


1^ 


§1^ 


t  I 

^   ll  ^1 

lll!l  III 


I  I 


I 

o  o  5 


,1  I  im 
I  l!  fifl 

!!l!!!ll  in    I  llll  III! 


1 


« 

^ 

!§§§  §§§§§  §§§i§§i§§i § i§§i§§§§i 

gss's"  SKSss"  ss"sss8sss*s"  8"  sVbsss'sss' 

!§§§  !§§§§  §§§§§§iii§¥ii§i§§i§§ 

ft* 


3  o  o 


I 

I 

Soooo  "^ooooooooo  o  ooooooooo 


BBOMZK. 


129 


4  ^ 

a  a  ^ 

&  I  f  - 

l^w  II     ^  ♦^  I.-      ^|f  litl  ^ .   J 

§  -a   go  o    £  .^^s^;;^  S  -**   -a 

«•  o  o  *  <  S  o  o  o  o        ooo  o  o  o  Ci  =  —  cEc  c=a£^^    o 

I j!!!ljl!!!f °  f !§  !!  §  §  flllJIiriJII  I 

£583  Ji^sisass  :a8feaaa8aa*5;fcS8  ^s  sgags-^sssssSss-sssssss- 


00>Q      iOOOM3iOM3M3iOOeOOOOO««M3*OOeM3M3      teMd      t«OOM3t«»«t^e9»«eOOeOr<-OOOOOOI^CO<4i 

565  8*sisa*«'^28s5a2a{32a*'^a»2s  aca  S88j3s<^«'«'»»s*-*«''^'ssia*«**** 


§i§  §§§§§§§§§§§§§§§§§§§§§§  u  §§§§§§i§§§§§i§§§sii§§§ 
i§i~T§§§§§§§§§§§§§§§§§§§§§  §§  §§§§§§§§§§§§§§§§§§§§§§ 


I 

3 


ll& 


li 


bfi  : 


H.  Doc  291,  68-3 ^9 


apoooooooooooooooooooo 


180 


BBONZS. 


I 

1 

Q 

5z; 
o 

< 

09 

I 

o 

H 


I 

.j2  o  >»  . 


It 


I 
I 

t. 

§1    ^^ 
II    II 

|l       II 


II 


i 

i  § 

hi  "I 

III  III!  I 


»«a«eS€>oo^Ed66d  ^E  d  d  C  C  d  d  d  d  d-S  ^C  d  C  C  ^^d  E  d 


i  c**  OQ  o  o****o  or 


i_j 

1_ 

l§l§§§l§§§§§§§§ll§§§§§§§§§§§§§§§§§§§§ 

|§§¥§i§g§§§§§§§§§§§§§§§§§§§§§§§§§§§§ 
i: i  i !  M  :  i : : i : : : :  i  M : : i :  i  M  :  i : i  i : : :  j  ^ 

I  i  i  i  i  :  :  !  i  :  i  :  :  i  :  :  i  !  :  :  i  :  :  :  i  i  i  i  :  i  :  i  :  i  :  i 
8  i  ::::  j  j  :::::::::::::::!•::::::  j  j  j:  : 

imiiiiiyiyyyiimmmiiiiy! 

^aooooooooooooooooooooooooooooooooooo 


Il- 


ls 


il&ll 


% 


BBONZB.  131 


i 

i  I 

gi     :g»i  I  i 

g'Sil  11=3    §1  "3  ii  i     i 

fll|  ||l  |l  I  I     |l  II  3  ||  I 

ass^S^^io^Eooooooododd^doddofld  d^C  dd  d  d  dE  E  d'2  d  •^E  d  d  dd  d^o 

3;353  33B  ap a         s    m         pp  j  ap         3 

tB«cie«fle«Dc«io«oeoh-h-«-4^r<*e9<«oo»^c»tf»<«a»a»»*ee«e«a»o^a»-«<«ncot«-4**oio-4*oa»a»-4*oa»<«^ 


«9r»t««ooe9r«u30tototOM»ieo*oieo*eoieooooo*oo*oto*otooo*otoiooieiOOOu3  0«o>ooooOiOM» 


§§§§§§§§g§g§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§ 
8  »a  S  ?f  gf  a  §3  S  8  ?  3  a  S  53  55  ?3  a  S  ??  8  S  2  8  S  ?f  S  8282  S  8  «  8  S3"55  §3  9  S  §?  Sf  2  53  8  Jo'8  S  S?  8  5  S 


oooooooooooooeoooooopooooooooooooooooooooooooooooooo 


182 


BBONZX. 


"S 


I 

I 

Q 
O 


I 


JZ5 
O 

< 

O 


^ 


-  I 


I 

•III 


3J  33;!^ 


QGQ 


II 


I- 


Mill 


**66bo 

5        5- 


ntn 


o  o 


_l 

^iOiOU30iOOOOtOOUSOO>COOiO       M  Ok      O  Wd  O  Wd  »000*00  tOOO 

J .    _ 

l§§§i§§§§§§§§§§§§i  §   §  §$§§§§§§§§§§ 
ip§.§ipi§i|i§§§§§  §   i  iiii§§§i§§§§ 


ce 


a 
■c 


"IqqIoqaqi 


r 


ooooooooo     o 


o  oooooooooooo 


BBONZS. 


133 


SS3 


o     t^eo*ooioo«ooooo>oiootoooootooioiooo*oteio>ooou»*eiootcooo        o>o<ooioo*ooo 


§  §§§§§§§§§§§§§§§§§§§§§§§§§g§ss§g§§§§§§§§g§§§§§§§§§§ 
§~§§§§§§§§§§§§§i§§§§§§§§i§§§i§§§§§§§§i§§§i§§§§§§§§§§ 


I 

i 


li 


qOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQO 


i  si 


134 


BBONZE. 


n3 

I 

I 


ii 


^1, 


II 


nil 


I 


It 

...I 
III* 


-Si-Si, 


>ciSd 


SIS 
.is 


I 

+* 

.1 
ii» 

ilr 


i 


i 


i 


ill 
It- 


^  o     o     o  o     o  o 

H  -tilt  •t--i- 

o  ♦'^  «* -^^ -t' ^'o  «*o^  A  «>  A 

list!!  IS 


I. 


o  o 


^  ua  ^  c«  lo  ^  a»  C4  ^  ^ '^i  r«  lo  o»  04  a» »«  o»  lo  <«  9  e«^  Ok -4*  ««< -4*  ^  •«  »  o  CO  «o  Ok  Ok  i-i  <4<  tf»  Ok 

.^ 

i . 

l§§§l§l§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§ 
l§§§§§§§§i§§§§i§§§§§§§§§§§§§§§§§§§§§§§§ 

Q>    !   !   !   !   I   !   I   '.   t   i   I   •   !   '   •   !   '   .   '•   .   •   .   I   .   •   .   I   .   .   I   !   !   I  I   .   •   • 

bc  • • :::::•*.:::::•• 

•c  :::.:.  ^  :...::.;..  : :::..::::::: 

hi • .....••.. 

s  ;::•  i :::::::  i  i ::  i  i  i :::  i :!::  i ::::::::  i 

^i         hi       iiii     i       !       i  hi       hi:       ii     : 

S,  ::::::::::::::::::::::::::::::::::::  : 
A ::::::::::::::::::::::::::::::::::::  : 

^666666666666666666666666666e666666666 
§ 


BBONZE. 


135 


3 
1 


I 


i. 


1 1 

II      §|g 
■it   .III 

I    tsiii^i  I 


i 

I 
1 

M 
0) 

ail 


ks  s'^s^sls  ;s§g|al 


S 

si 

shdm 

iVlVsa- 



saassa 

©to 

©lOiOOiOO 

63,500 
63,500 

50,960 
46,900 
61,500 
49,600 
48,900 
44,500 
50,000 

73,000 
74,000 
76,600 
76,000 
75,500 
59,000 

R8 

31,600 
26,450 
24.500 
19,600 
34,500 
26,500 
26,500 

31,000 
33,500 
32,500 
34,600 
31,500 
25,600 

.  .     ■ 

i  : 

in 

a 

.      M 

i,l 

:  !w 

*    ■♦■ 

:    g 

!      > 

■» 

oo 


J  o  o  o  o  o  o 


J  o  o  o  o  o 


S  |SS  s 


S   III   I 

MtJi 


I 


sms 


_      o  oo  o 


SS3:SRSe:gSSS& 


•oc<3C««^roeotcc4iOC4 


oooooooeooo 


§§§ii§§§§§§ 


i§i§§§§§§§§ 


■i «  ps-^  to  « I*  i«  ei  o - 


I 


23.1 
18.3 
18.3 
11.8 
16.0 

00*000 

oousoudoo 

66,660 
69,600 
62,400 
45,600 
63,600 

66,100 
48,600 
60,400 
56,360 
63,000 
61,040 
69,000 

30,560 
28,400 
24,800 
24,800 
23,600 

62,000 
21.000 
38,400 
23,700 
46,000 
39,600 
39,600 

I    . .    ... 

5  «  ^  »  »>. 

^ IpQpQCQPQPQ 

;g  .  .  .  .    ocQ^c^ooo 

I  cbcscQcbqSqob 


BBONZB. 


'3 

a 

1 


I 

a 


Q 


11 


Hi 


m 


I 


t 


lis 

lit 


»8 


I^.P. 


r 


3  oo 


5 


^ 


I 

S 


i 

& 

OQ 

I 


g 


I 


a 


I 


t 


I 
I 


I 


GUN  HOOPS. 


HYDROSTATIC,  TENSILE,  AND  MANDREL  TESTS. 


m 


HYDROSTATIC  TESTS  OF  GUN  HOOPS. 


HOOPS  Nos.  28218  B,,  20963  B„  20486  B„  AND  2837. 
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DETAILS  OF  TESTS. 
Htdbostatio  Test  of  Streaked  Hoof  23218  B,. 
Walls  of  hoop  reduced  to  }  inch  in  thickness. 


Outside  diameter  of  hoop,  33". S;  circumference,  106'^.  186. 

3(R.«-R„') 


Interior 

piMBUVB 


Fiber 
stress 


Bzpuisioii 
diameter. 


Remarks. 


Poiradt. 

100 
2,060 
2,100 

100 
2,100 

100 
2,400 

100 
2,4a) 
2,850 

100 

2,900 


3,964 
68,964 
70,646 

3,364 
70,646 

3,364 
80,738 

3,364 
82,420 
95,877 

3,364 

97,550 

3,364 


Inch. 
0. 


.0036 

.'aooo' 


Initial  load. 

Elastio  limit;  rapid  yielding. 

Partial  stretch  g^ven  the  hoop. 


Cinnimleranoe,  107*.87. 


(Top 11(y.25 
6' down ur. 25 
Bottom 112'.  87 

{Top lie. 37 
S'aown 111*. 87 
Bottom 113*.  44 

Length  at  close  of  test,  19* .45  to  19*.00. 

At  maximum  divumference  \hf>  hoop  has  now  expanded  7'.25=6.K  per  rent. 

Test  discontinued  and  ends  faced  off  to  length  of  19^.28. 


2,S 

100 
2,910 

100 
2,010 


98,568 
3,364 

97,895 
8,364 

97,805 
3,364 


[Top 111*. 75 

dicumfereDce <5'  down 1 13*.  00 

(Bottom 113*.  75 

fTop 112*.0O 

Ciicumferenoe ^5' down 113*.  12 

iBottom 113*.  76 

ITop 112*.60 

CtreumliBrBnioe <5*down 113'.63 

(Bottom 113*.  75 

Ten  ahort  longitudinal  cracks  opened  in  difieient  parts  of  the  exterior  c}  lindrical  surface  in 
the  Hnes  of  streaks. 


2,910 
100 


3,864 


O 
Ginnimferaooe. 


ITop 113'.00 

.«*down 113».94 


(Bottom 113' 

Interior  diameter  at  top,  34'.  90  to  35*.  04. 
Interior  diameter  at  bottom,  35*.  04  to  35*.  48. 
Test  discontinued  and  ends  again  faced  off. 
97,805 


2,910 
IflO 

2,928 
100 

2,907 


3,364 
98,333 

3,364 
97,794 


(Srcumflei 


Ctnnimference.. 


fTop 113».12 

j5^down 114*.00 

(Bottom 113*.88 

ITop 113*.30 

.«*down 114*.35 

IBottom 113*.94 
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DETAILS  OF  ra»3f»-Coiitinued. 
Htdbostatto  Test  of  Streaksd  Hoof  23218  Bg — Continued. 


Interior 
preaaure 

^'i^S.*" 

Fiber 
Btreaa 

^'iSr™ 

Ezpandon 

in 
diameter. 

Remarka. 

P<mndt, 

100 

2,917 

100 

974 

838 

2,923 

100 
2,910 

100 
2,897 

100 
2,884 

100 
2,884 
Packing  I 

Poundt. 

3,364 

96,131 

3,364 

32,766 
28,191 
96,333 

3,364 
97,895 

3,364 
97,458 

3,364 
97,021 

3,364 
97,021 
tow  out. 

l9Ch, 

Circumferanoe 5*down!!!!!! 

(Bottom 

Top 

Bottom 

Load  left  on  hoop  at  4  p.  m. 
Load  found  on  hoop  at  8  a.  m.  the 

Top 

Giroumferenoe 5»down 

Bottom 

Clrcumferenoe <5'aown 

(Bottom 

fTop 

(Bottom 

Top 

arcumferenoe 5'  down 

(Bottom 

Top 

arcumfbrence 5*  down 

(Bottom 

113».38 

lU'.SO 

IM'.OO 

113».fi0 

114'.7S 

114-.00 

following  morning. 

113».75 

114'.94 

114M5 

iw.oa 

n^.n 

114'.25 

114'.37 

115'.37 

114-.S7 

114'.75 

IIS'.O 

114'.37 

114».«7 

IIS'.SO 

114'.37 

1 

Maximum  circumference  (at  middle  of  length),  116^.12. 
Maximum  expansion  (at  middle  of  length),  9^^.93  ==9.35  per  cent. 
Hydrostatic  test  of  hoop  discontiuned. 


Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 

Elace  radially,  straightened  cold  between  rolls,  and  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  very  crooked 
after  passing  through  the  rolls. 
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OUN   HOOPS. 


Htdrostatio  Test  of  Streaked  Hoop  20963  Bj. 
Walls  of  hoop  reduced  to  i'^  in  thickness. 

T 


Interior 
pressure 
pers^^mue 

Fiber 
stress 

Expansion 

in 
diameter. 

Remarks. 

Powidf. 

100 
2,080 
2,210 
1,000 
2,370 
2,440 
Teat  disco 
testing! 
2,400 

100 
2,500 

100 
2,600 

100 
2,700 

100 

100 
2,840 

100 
2.880 

100 
2,875 

100 

2,875 
100 

2,875 
100 

2,875 

100 

Pottnd*. 

3,364 
69,973 
74,347 
33,641 
79,729 
82,084 
ntinued  an< 
Sxture  and  1 
80,738 

3,364 
84,103 

3,364 
87,467 

3,364 
90,831 

3,364 
04,195 

3,364 
05,540 

3,364 
96,213 

3,364 
96,718 

3,364 

96,718 
3,361 

96,718 
3,364 

96,718 

3,364 

Inch, 
0. 

Initialload. 

Elastic  limit;  decided  yielding. 

Circumference,  107' .05. 
Momentarily  reached,    arcumferenoe, 
»p  faced  off  flat,  reducing  length  to  18*  .90. 

Sustained  load  i  minute. 

Circumferenoe,  108' .20. 
Circumference,  106'.fl0. 
Circumference,  109'.15. 
Circumferenoe,  IIO'.OO. 

Top 

107'.25. 
Returned  to  the 

106*.7B 

.7971 

ends  of  hoc 
oads  resume 

Circumferenoe •  Middle 

Bottom 

(Top 

Circumferenoe Miadle 

[Bottom 

(Ton 

Circumferenoe Middle 

[Bottom 

Circumferenoe,  bottom,  114'.25. 

Circumference,  bottom,  115'.  12. 
Length  ranges  from  18' .30  to  18'.60. 

Bottom 

110',25 

112'.25 

lOB'.g? 

110».«7 

1I2'.80 

lar.oo 

1I1'.25 

IM'.OO 

loo-.ao 

112'.00 

iiy.n 

Packing  blew  out  upon  release  of  pressure. 

In  addition  to  the  greater  circumferential  expansion  of  the  hoop 
at  the  lower  end,  the  metal  yielded  more  on  one  side  than  the  other, 
which,  measured  in  a  radial  direction,  showed  an  expansion  on  one 
side  of  f  ^  beyond  the  opposite  end,  and  2"  beyond  the  opposite  end 
on  the  other  side — i.  e.,  the  axis  is  obliaue  and  not  normal  to  the  end 
surfaces.     The  length  ranged  from  18  .18  to  18''.58. 

Hydrostatic  test  of  hoop  discontinued. 

Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 

Slace  radially,  strai^tened  cold  between  rolls,  ana  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  yery  crooked 
after  passing  through  the  rolls. 
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146  otm  HOOPS, 

Hydrostatic  Test  op  Streaked  Hoop  20436  B,. 
Walls  of  hoop  reduced  to  i"  thickness. 


Interior 

prBBsure 

per  square 


Pounds. 
1,000 

to 

850 

100 
2,100 

100 
2,200 

100 
2,300 

100 
2,400 

100 
2,500 

100 
2,600 

NO 
2,700 

100 
2,800 

100 


Fiber 

8tre^ 

persouare 


Pounds. 


3,364 
70,646 

3,364 
74,010 

3,364 
77,374 

3,364 
80,738 

3,364 
84,102 

3,364 
87,467 

3,364 
90,831 

3,364 
94,105 

3,364 


EzpaxiBlon 

Mn 
diameter. 


Inch. 


0. 

—.0070 

**".'6738' 

'.'3i43' 


Remarks. 


Hoop  remained  under  load  16  hoon. 

Initial  load. 
Elastic  limit. 


Circumference,  107' .60. 
Circumference,  107' .80. 
Circumference,  106' .25. 
Circumference,  108*.70. 
Circumference,  109'.50. 


Test  discontinued. 

Hoop  faced  off  at  ends,  reducing  length  to  18" .62,  and  test  resumed. 


2,850 
1,000 
885 
2,891 
2,884 

100 
2,900 

100 
2,943 

100 

2,943 

0 


95,877 
33,641 
29,772 
97,256 
97,021 

3,364 
97,559 

3,364 
99,005 

3,364 

99,005 

0 


Load  left  on  hoop  over  night. 
Load  found  on  lioop  in  the  rooming. 


Circumference. . 


drcumfereooe. . 


Circumf^renoe. , 


Circumference. 


J  Middle.'.' 
(Bottom. 

.JMlfelV.*.' 
[Bottom . 

.|M?<?(ife.'." 
[Bottom . 


.JMiMe.*.' 
[Bottom. 


Packing  blew  out.    Test  discontinued. 
Diameters:  Top  end,  34'.13  to  34'.15;  bottom  end,  34'.95  to  35' .04. 
Lengths:  18'.3f  to  18' .50. 

Hoop  faced  off  at  ends,  reducing  length  to  18'.22,  and  test  resumed. 
100,923 


3,000 
100 

3,000 
100 


3,364 

100,923 

3,364 


[Top 

drcumfexenoe {Middle . . 

[Bottom . 


Circumferenoe.. 


New  packing  inserted  at  one  end  of  the  hoop. 
3,(ni  101,629 


.|Mlddle.'.' 
[Bottom. 


3,006 

100 

3,014 


101, 192 
101,394 


Circumferenod.. 


.JMildfe.'' 
[Bottom. 


109*.  45 
110'.  60 

iii'.ao 

109*.  ao 
no*.  80 

111'.  35 

iic.ao 

111'.87 
112'.  75 

110*.  35 
112'.  15 
112'.  95 


111'.  00 
112*.  83 
113'.  25 

lir.J7 
113*.  00 
US'.  37 


111*.  82 
US'.  76 
U4'.00 
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Hydrostatic  Test  of  Streaked  Hoop  20436  B, — Continued, 


lotMior 


per 


rsquftn 


Pmmdt. 

100 

3,965 

100 


Fiber 
streee 


Pomnd9. 

100,418 
3,364 


Ezpanflion 

in 
dlAmeter. 


Inch. 


Remarks. 


[Top 112*.00 

CircumlereDoe {Middle 114*.  93 

iBottom 115'.25 

(Top 112*.26 

Ctrcumfereiioe middle 115*.  62 

[Bottom 116'.00 

Pacldiig  hUfw  oat  and  hoop  removed  from  testing  fixture. 

The  metal  at  one  place  on  the  exterior  surface  showed  an  openlne  '.05  in  length  by  '.01  in 
width.  No  diange  in  the  appearance  of  the  surfaces  was  found  elsewhere.  Ends  of  hoops 
wereagidn  faced  off,  reducing  length  to  17' .76,  and  test  resumed. 


2,965 

100 

3,050 

100 

2,965 

100 

2,085 

100 


100,418 

3,364 

99,341 

3,364 

100,418 

3,364 

100,418 

3,364 


(Top 112*.  40 

Middle 116*.  40 

Bottom 117'.36 

Circumferenoe,  bottom 117'.  45 

(Top 112'.  25 

."^Middle 116'.60 

[Bottom US*.** 


Circumfermoe 

Packing  blew  out. 
Circumference 


[Top lir.30 

.{Middle 117'.  00 

[Bottom 118'.87 


Maximum  elongation  (at  bottom  of  hoop),  12*.74  =  12  per  cent. 

Hydrostatic  test  discontinued.  No  change  in  appearance  of  open- 
ing above  noted  on  exterior  surface.  Streaks  on  interior  surface  of 
hoop  show  short,  minute  openings  when  examined  with  a  hand  glass. 
Prominence  of  streaks  sUgntly  increased  at  bore,  on  outside  surface 
not  generally  visible. 

Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 

Elace  radiaUy,  straightened  cold  between  rolls,  and.  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  very  crooked 
after  passing  thiough  thct  rolls. 
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Htdrostatio  Test  op  Stbeaked  Hoop  No.  2837. 
Walls  of  hoop  reduced  to  i^  in  thickness. 


Thickness  of  walls  varies  from  ^.498  to  ^.514. 


Interior 

preasuie 

per  square 

inch. 


Fiber 

■treea 

peraquare 


Expansion 

In 
diameter. 


Bemarks. 


POMHdf. 

100 
1,900 

100 
2,000 

100 
2,100 

100 

2,200 


2,300 

100 
2,400 

100 
2,500 

100 
2,580 

100 


PoiimdM. 

3,384 
61,206 

3,384 
87,682 

3,384 
71,066 

3,384 
74,4fi0 

3,384 
77,834 

3,384 
81,218 

3,384 
84,603 

3,384 
87,310 

3,384 


Inch, 

0. 


.0588 

.'iifio' 


Initial  load. 

Elastic  limit  below  64,296  pounds. 


dicumfeienoe. 


dicumlerenoe. 


Circumference. 


Circumference. 


Circumference 

Packing  blew  out. 
Circumference 


rTop 107'.50 

.^Middle 107'.S0 

iBottora 107».40 

iTop 107'.  75 

.^Middle 107».80 

iBottom 107'.  75 

fTop 108'.20 

."^Middle 108*.30 

(Bottom 108».20 

|Top 108'.55 

.^Ididdle 108'.  70 

(Bottom 108'.62 

(Top 109*.  10 
Middle ia9'.20 
Bottom 109*.  10 

(Top 109'.25 

.^Middle 109*.30 

(Bottom 109'.30 


Teat  discontinued.    No  change  in  appearance  of  streaks. 
Interior  diameters  range  from  33'.70  to  33'.88. 
Ends  faced  oil,  reducing  length  of  hoop  to  18'.00,  new  packing  put  in  place  and  hydrostatic 
test  resumed. 


2,660 

100 

2,700 

0 


80,679 

3,384 

91,371 

0 


Circumference 

Ultimate  strength. 
Circumference 


(Top lOO'.SO 

.^Middle 109".  90 

(Bottom 109*.  70 

fTop 109».30 

.^Middle lie.  12 

(Bottom 110'.82 


Maximum  expansion  (at  bottom  of  hoop),  3.8  per  cent. 

Hoop  ruptured  beginning  at  the  exterior  surface  V  from  the  upper 
end.  The  line  of  fracture  followed  a  direct  longitudinal  course  for  a 
distance  of  2}^,  after  which  the  course  was  somewhat  zigzag  to  the 
opposite  end.  .  ObUque  cracks  branched  from  the  main  Ime  of  frac- 
ture, penetrating  the  metal  on  either  side  from  |^  to  5^. 

Appearance  oi  fractured  surface,  granular,  radiating  from  point  of 
beginning  1^  from  the  upper  end  of  the  hoop.  Dimensions  of  frac- 
tured section,  18^.48  by  about  *.498.  Thickness  of  fractured  edge 
ranged  from  '.505  at  upper  end  of  the  hoop  to  '.494  near  the  bot- 
tom end.  \ 
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TBN8ILB  TE8T8  OF  METAL  FROM  STRAIGHTENED  AND  BE-TBEATED 

STREAKED  HOOP  £4606  B,. 

No.  10695. 
StTip  No.  2,  full  thickness  of  hoop. 

Sectional  area,  maximum,  2*.97  by  1^.331  =3.95  square  inches. 
Sectional  area,  minimum,  2''.91  by  1^.331  =3.87  square  inches. 
Gauged  length,  50^. 


Applied 
loMUper 

■qnare 

inch. 


In  gauged  length. 


ElongBr 
tion. 


Set. 


RemaAi. 


Poundi. 
1.337 


6,e84 
13,397 

ao,o5i 

30,734 
33,418 
40,101 
46,785 
£3,488 
64,805 
56,142 
57,478 
58, 8U 
60,153 
61,488 
62,825 
64,162 
65,490 
66,835 
73,510 
80, 208 
86,888 
S3,  £00 
100,253 
104,419 
0 


a 


.0005 

.0213 

.0333 

.0450 

.0668 

.0685 

.0806 

.0089 

.0048 

.0081 

.1064 

.1121 

.1194 

.1290 

.1405 

.1547 

.1707 

.1980 

.56 

.80 

1.30 

1.86 

3.06 


Inch. 
0. 


Pounds  per  square  inch  figured  on  themazl- 
mum  area  excepting  the  breaking  load,  which  is  taken  on 


Initial  load 
mum  area 
the  Tninimnm  area^ 


.0004 


.0006 


.0014 


Rapid  stietohinf. 


.0734 


5.60 


Tensile  strength  (minimum  seetional  area). 
-S  per  cent  elongation  in  70*. 


fc    . 


Elongation  of  5-inch  sections:  ^.69> 
'.37,  ^.42,  '.43,  '.39,  '.37,  '.36,  '.32. 


'.48,  '.41,  '.37,  '.33,  '.34,  '.34, 


Contraction  of  area,  15.2  per  cent. 

Appearance  of  fracture,  granular,  radiating  from  the  outside  comer 
of  tne  strip.  Fractured  at  face  of  jaws,  20'  from  end  of  strip.  A 
silky,  serrated  section  was  shown  '.10  by  '.05  at  the  place  where 
rupture  began. 

A  second  test,  made  on  the  longer  end  of  the  strip,  resulted  as 
follows: 

Tensfle  streiigth ,  per  square  inch pounds . .  103,870 

Elongation  in  fiSr. percent..        10.6 

Oontnu^on  of  ana do 14. 2 

Appearance  of  fracture,  granular,  radiating  from  a  point  on  the 
outsiae  edge  of  the  strip.  A  silky,  serrated  section  '.35  by  '.06  was 
shown  at  tne  place  where  rupture  began. 

Elongation  of  5-inch  sections:  '.43,  '.40,  '.44,  '.46,  '.56*,  '.66,  '.71, 
'.61,  '.55,  '.54,  '.48. 

A  third  test,  made  on  the  longer  remaining  end,  resulted  as  follows: 

Tensile  strength,  per  square  inch pounds. .  103,590 

Elongataonin  15*. percent..        17.8 

Oimtraction  of  area do 25. 1 

Appearance  of  fracture,  granular,  radiating  from  a  silky,  serrated 

rt  at  the  middle  of  the  outside  edge  of  the  strip.     The  strip  drew 
m  in  width  to  2'.58  about  1'  from  the  fractured  surface.    The 
seirated  spot  measured  '.5  by  '.2. . 
Elongation  of  5-inch  sections:  '.90*,  I'.IO*,  '.67. 
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Strip  No.  6,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  3.82  square  inched. 
Two  gauged  lengths  of  10'  each -established  at  middle  of  length  of 
strip.  « 

Gauged  length  A,  ^^  from  concave  edge. 
Gauged  length  B,  ^^^  from  convex  edge. 


Elongation  in  gauged 

loMBper 
aquare 

length. 

Remarin. 

Inch. 

A. 

B. 

Pound*. 

Inch. 

Indi. 

1,000 

0. 

0. 

Initial  load. 

5,000 

.0020 

.0005 

10,000 

.0047 

.0012 

15,000 

.0071 

.0019 

• 

20,000 

.0096 

.0025 

25,000 

.0121 

.0032 

30,000 

.0147 

.0036 

35,000 

.0170 

.0044 

40,000 

.0191 

.0052 

1,000 

.0007 

-.0001 

45,000 

.0215 

.0073 

50,000 

.0241 

.0090 

1,000 

.0015 

-.0010 

52,000 

.0253 

.0081 

54,000 

.0270 

.0082 

56,000 

.0290 

.0081 

58,000 

.0326 

.0088 

00,000 

.0358 

.0106 

1,000 

.0110 

—.0036 

82,000 

.0380 

.0125 

04,000 

.0105 

.0148 

66,000 

.0440 

.0176 

68,000 

.0482 

.0232 

Rapid  stretchlnf. 

70,000 

.0820 

0600 

1,000 

.0551 

.0359 

• 

5,000 

.0657 

.0365 

10,000 

.0675 

.0377 

• 

20,000 

.0612 

.0408 

30,000 

.0650 

.0443 

40,000 

50,000 

1,000 

.0690 
.0730 
.0540 

.0472 
.0500 
.0353 

Rested  under  1,000  pounds  per  square  Inch  42  hoon. 

1,000 

.0636 

.0353 

5,000 

.0660 

.0359 

10,000 

.0570 

.0371 

20,000 

.0607 

.0402 

30,000 

.0646 

.0435 

40,000 

.0682 

.0470 

50,000 

.0723 

.0505 

1,000 

.avw 

.0355 

50,000 

.0723 

.0505 

60.000 

.0760 

.0545 

70,000 

.0831 

.0613 

72,000 

.0920 

.0700 

74,000 

.1161 

.0936 

76,000 

.1330 

.1092 

78,000 

.1640 

.1308 

80,000 

.1760 

.1538 

1,000 

.1421 

.1208 

103,270 

TensUe  strength. 

Elongation  of  6-inch  sections:  '.53*,  ^".48,  ''.35,  ''.35,  '.34,  '.36,  '.39, 
'.43,  '.50,  '.54,  '.49,  '.44,  '.35,  '.32. 

Elongation  in  70',  5'.87  «8.4  per  cent. 

Contraction  of  area,  9.2  per  cent. 

Fractured  7'  from  face  or  jaws.  Appearance  of  fracture,  CTanular, 
radiating  from  a  point  in  the  outside  edge  of  the  strip.  Fracture 
began  at  a  place  having  a  silky,  serrated  appearance,  '.20  by  '.12. 


GUK   nOOPQ. 
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Strip  No.  8,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  4.45  square  inches. 
Two  gauged  lengths  of  lO'^  each  established  along  middle  of  length 
of  strip. 
Gauged  length  A,  ^^^  from  concave  edge. 
Gained  length  B,  ^V^  from  convex  edge. 


•qiiara 

Eloiigatlon  in  gauged 

length. 

|^nm.rlrp, 

inch. 

A. 

B. 

PMMldf. 

InA, 

Inch. 

1,000 

a 

0. 

Initial  IomL 

5,000 

.ooao 

.0004 

10,000 

.0046 

.0006 

30,000 

.0009 

.0015 

»,000 

.0146 

.0031 

• 

40,000 

.0100 

.0049 

1,000 

.0008 

.0002 

45,000 

0815 

.0060 

50,000 

.0243 

.0065 

1,000 

.0012 

-.0006 

52,000 

.0265 

.0069 

54,000 

.0909 

.0069 

56,000 

.0290 

.0071 

1,000 

.0043 

-.0004 

58,000 

.0329 

.0064 

00,000 

.0862 

.0097 

1,000 

.0117 

—.0030 

02,000 

.0387 

.0134 

M,000 

.0389 

.0164 

1,000 

.0142 

-.0011 

06.000 

.0401 

.0182 

S'SS 

.0461 

.0215 

Rapid  stntchliii. 

70,000 

.0643 

.0592 

1,000 

.0660 

.0357 

6,000 

.0676 

.0361 

10,000 

.0002 

.0370 

20,000 

.0630 

.0400 

»,000 

.0672 

.0434 

40,000 

.0710 

.0468 

50,000 

.0763 

.0606 

1,000 

.0663 

.0353 

Elongation  of  5-inch  sections,  *.03, 
'.03,  '.03,  '.04,  '.04,  '.04  '.03,  '.03. 


.03,  '.03,  '.02,  '.02,  *.02,  '.02, 


156 


GtfK  fiodpfi. 


Gauged  length  C  established  on  two  5-mch  sections  at  middle  of 
length  of  strip;  and  on  center  line.  Present  length  of  these  sections, 
10^06. 


Elongation 

r-    ■■ 

kMdsper 

"^^SX 

Remarki. 

c. 

Pmmdt, 

Indi. 

1,000 

a 

Mioiometer  Mt  at  aero. 

5,000 

.0008 

10,000 

.0021 

30,000 

.0062 

30,000 

.0066 

40,000 

.0121 

W,000 

.0100 

1,000 

.0006 

50,000 

.0165 

1,000 

.0007 

102,800 

Tensile  strength. 

'.30,  '^.29, 
^30. 


.29,  '^.29,  '.29,  '.30,  '.31, 


Elongation  of  5-inch  sections, 
'.36.  '.43,  '.65*,  '.60,  '.43,  '.36,    .„^. 

Elongation  in  70',  4'.99  =7.1  per  cent. 

Contraction  of  area.  11.3  per  cent. 

Fractured  27'  from  lace  of  jaws.  Appearance  of  fracture,  granular, 
radiating  from  a  point  at  the  outside  comer  of  the  strip.  Fracturod 
at  place  of  minimum  sectional  area,  beginning  at  a  silky,  serrated 
section  ',14  by  '.16. 


GirS   HOOPS, 

No.  10695c. 
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Strip  No.3,  full  thickness  of  hoop. 
Sectional* area,  at  middle  of  length,  4.29  sauare  inches. 
Two  gauged  lengths  of  10^  each  estabUshea  along  middle  of  length 
of  strip. 
Gauged  length  A,  iV^  from  concave  edge. 
Gauged  length  B,  ^'  from  convex  edge. 


loads  per 
square 
ImA. 

Elongation  in  gauged 
length. 

Remarks. 

A. 

B. 

PimndM. 

1.000 

5,000 
10,000 
20,000 
30,000 
40,000 

1,000 
45,000 
50,000 

1,000 
52,000 
54,000 
56,000 

1,000 
58,000 
60,000 

1,000 
62,000 
64,000 

1.000 
66,000 
68,000 
70,000 

1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
1,000 

Inch. 

0. 
.0020 
.0046 
.0096 
.0144 
.0190 

+.0004 
.0216 
.0242 

+.0016 
.0252 
.0267 
.0282 

+.oai8 

.QOSO 
.0430 

+.0177 
.0487 
.0506 

+.0250 
.0626 
.0658 
.0640 

.0555 
.0570 
.0588 
.0625 
.0663 
.0704 
.0747 
.0664 

Inch. 

a 

.0002 
.0006 
.0019 
.0036 
.0055 

+.0004 
.0065 
.0073 

-.0005 
.0073 
.0075 
.0076 

—.0022 
.0078 
.0060 

-.0040 
.0105 
.0136 

-.0026 
.0170 
.0212 
.0511 

.0280 
.0291 
.0296 
.0825 
.0350 
.0991 
.0426 
.0284 

Initial  load. 
Rapid  stretching. 
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Ghtuged  length  C  established  on  two  5-inch  sections  at  middle  of 
length  of  strip,  and  on  center  line.  Present  length  of  these  sections, 
10''.05. 


Elongatloii 

loads  per 

*"i«sjr* 

lengtli. 

Remarks. 

aquare 
tocth. 

C. 

Pxmndt. 

Iwih, 

1,000 

0. 

lOerometer  set  at  aero. 

5,000 

.0009 

10,000 

.0022 

30,000 

.0068 

30,000 

.0004 

40,000 

.0126 

£0,000 

.0164 

1,000 

.0010 

£0,000 

.0165 

1,000 

.0010 

102,200 
101,400 

MaTlmiiTn  stress;  slipped  in  jaws. 
Load  at  time  of  fracture. 

Elongation  of  5-inch  sections,  ^.43,  "AT, 

^45,  ^44,  ^4o,  ^4l,  ^42,  ^46,  ^5l. 


.61,  \49,  ^.62,  \56,  ^.52*, 


Elongation  in  IQf,  ^'m  =9.6  per  cent. 
C!ontraction  of  area,  11.7  per  cent. 
Fractured  35*  from  face  oi  jaws. 

Appearance  of  fracture,  granular,  radiating  from  a  silky,  serrated 
section  about  '.90  by  '^.lO  on  the  outside  edge  of  the  strip. 


GUN   HOOPS. 
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Straight  bar  from  strip  No. 
Len^h,  94^^.5. 
Sectional  area,  1''.702  by  I'' 
Gauged  length,  10^. 


1. 

548  =^2.63  square  inches. 


loMsper 
aquare 
Inch 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Feunda. 

1,000 
5,000 
10,000 
30,000 
30,000 
40,000 
fiO,000 
55,000 
00,000 
01,000 
08,000 
03,000 
04,000 
05,000 
06,000 
07,000 
68,000 
00,000 
70,000 
71,000 
73,000 
73,000 
74,000 
75,000 
80,000 
85,000 
00,000 
95,000 
100,000 
103,920 

Inch. 

0. 

.00C?7 
.0020 
.0063 
.0065 
.0117 
.0147 
.0164 
.0178 
.0181 
.0184 
.0187 
.0190 
.0192 
.0194 
.0196 
.0199 
.0201 
.02M 
.0213 

Inch. 
0. 

Inltialload. 

Yielding  outside  the  gauged  length. 
Tensile  strength. 

.0010 

.0000 

.0010 

.0007 

.0217 
.0380 
.0724 

.0835 

.10 

.30 

.28 

.36 

.63 

.0564 

Elongation  of  5-inch  sections,  ^95*,  ^.97*,  ^.56,  ^^.55,  ^.54,  '.43, 
'.42,  '.43,  ^40,  \40,  '.42,  '.44. 

Elongation  in  60',  6'.51  =  10.8  per  cent. 

Contraction  of  area,  38.4  per  cent. 

Appearance  of  fracture,  silky,  interspersed  with  fine  granulation. 
Radiates  from  center  of  bar. 

CHEMICAL  ANALYSIS. 


Carbon. 

Manganese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

.590 

.700 

.244 

.023 

.038 
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MANDREL  TESTS. 
Rings  forced  over  cast-iron  mandrels  having  a  taper  of  *.04  per 
inch.     Interior  diameter  of  rings  bored  to  the  taper  of  the  mandrels. 
Black  lead  and  tallow  used  as  a  lubricant. 


Dimensions. 

Maximum  cir- 
cumferential 
expansion  at 
bore. 

Remarks. 

M.irkB. 

Interior 
diameter. 

Interior 
circum- 
ference. 

Exterior 
diameter. 

Length. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches.  Per  ct. 

2843-2 

28.08 

88.22 

36.13 

1.53 

3.08 

3.5 

Ring     fractured.     Appear- 

from  a  point  at  the  exte- 

rior circumference. 

2S43-3 

28.02 

88.02 

3,5. 14 

1.64 

4.63 

5.3 

Do. 

5-87-2 

28.08 

88.22 

33.  tK) 

1.54 

7.98 

9.0 

Ring     fractured.    Appear- 
ance, granular,  radiating 

from  rear  comer,  inside 

5387-3 

28.06 

88.22 

33.61 

1.54 

6.98 

7.9, 

edge  of  the  ring. 
Ring     fractured.     Appear- 
ance, granular,  radiating 

from  a  silky,  flaky  spot 

'.3  by  ',3  at  the  outside 

comer  of  the  ring. 
Ring  not  fractured. 

6388-2 

28.08 

88.22 

3fi.06 

1.49 

9.39 

10.6 

53^-3 

28.08 

88.22 

35.00 

1.51 

9.39 

10.6 

No.  7805. 

TANGENTIAL  SPECLMENS   TAKEN  FROM  RING  FROM  OUTSIDE 
PORTION  OF  STREAKED  HOOP  NO.  23218  JB,. 

First  specimen. 

Diameter,  '.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3"*. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
6,000 
10,OGO 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,0GO 
64.000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
102,080 
0 

Inch. 

0. 
.0004 
.0010 

.0030 

.0040 

.0051 

.0054 

.0061 

.0080 

.0270 

.0295 

.0328 

.0380 

.0430 

.0471 

.0530 

.08- 

.08+ 

.10 

.12 

.14 

.19 

.29 

Inch. 
0. 
0. 

Inltifll  load. 
Elastte  limit. 

0. 

0. 



Tensile  strength. 
=22  per  cent. 

.66 

Elongation  of  inch  sections,  ".36*,  ''.17,  ''.13. 
Diameter  at  fracture,  ''.40;  area,  .1257  square  inch. 
CJontraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fine  silky,  cup-shaped. 
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GUN    HOOPS. 

No.  7806. 


Second  specimen. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
50,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
101,200 
0 

Inch. 

0. 
.0004 
.0010 
.0021 
.0031 
.0042 
.0052 
.0059 
.0063 
.0235 
.0255 
.0202 
.0340 
.0390 
.0438 
.0490 
.0550 
.07 
.06 
.10 
.13 
.15 
.20 
.29 

Inch. 
0. 
0. 

Initial  load. 

• 

Elastic  limit. 

Tensile  Btrpngth. 
—20.7  per  cent. 

■  0. 

/• 

.62 

Elongation  of  inch  sections,  *.12,  *.38*,  ''.12. 
Diameter  at  fracture,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Appearance  of  fracture,  fine  silky,  cup-shaped. 


GUN  WIRE. 
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GUN    WIBB. 
OUN  WIRE  TESTED  FOR  SPRINGFIELD  ARMORY,  MASS, 
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Wire  furnished  by  the  John  A.  Roebling's  Sons  Company,  Trenton, 

The  elongations  of  the  samples  were  measured  on  a  gauged  length 
of  10  inches,  with  increments  of  loads  of  10,000  pounds  per  square 
inch. 

No  well-defined  elastic  limits  are  shown.  Permanent  sets  were 
developed  under  early  loads,  which  gradually  increased  as  the  loads 
of  tension  were  advanced. 

When  received  the  wires  were  coiled,  the  free  diameters  of  which 
are  given  in  the  details  of  the  tests.  They  were  straightened  with 
a  mallet,  thereby  introducing  additional  internal  strains  over  those 
present  in  the  coil. 

By  reason  of  the  internal  strains  the  different  parts  of  the  wire 
would  successively  reach  a  state  of  overstrain.  Near  the  close  of 
the  tests  the  wires  elongated  more  rapidly,  a  change  in  the  rate, 
although  not  a  pronounced  one,  taking  place  under  loads  of  130,000 
to  160,000  pounds  per  square  inch. 

No.  7962. 

Original  diameter  of  coil,  12J*;  wire  straightened  before  testing.    • 
Marks,  No.  1-First. 
Dimensions,  '.1007  by  '.1013. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10'. 


Applied 
loaas  per 
1    square 
inch. 

In  gauged  length. 

Remarks. 

Elonga- 

Bet. 

Pounds. 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90.000 
100,000 
110,000 
120,000 
130,000 
140,000 
150.000 
160,000 
170,000 
180,000 
190,000 
200,000 
221,570 
0 

Inch. 

0. 
.0038 
.0078 
.0120 
.0150 
.0202 
.0249 
.0287 
.0329 
.0384 
.0429 
.0478 
.0530 
.0585 
.0650 
.0709 
.0778 
.0862 
.0993 
.1200 

Inch. 
0. 

Initialload. 

.0035 

.0104 

.0415 

Tensile  strength. 

.19 

=31.9  per  cent. 

Dimensions  at  fracture,  '.076  by  '.076;  area,  .0058  square  inch. 
Contraction  of  area,  43.1  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  mie  silky. 
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aUN    WIRE. 

No.  7963. 


Original  diameter  of  coil,  13*;  wire  straightened  before  testing. 
Marks,  No.  1-Middle. 
Dimensions,  ''.1004  by  '.1012. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10*. 


AppUed 
loads  per 

square 

inch. 

In  gauged  length. 

Remailca. 

Elonga- 
tion. 

Set 

Pounds. 
10,000 
20,000 
90,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180,000 
190,000 
200,000 
234,310 
0 

Inch. 

0. 

.0040 
.0087 
.0121 
.0159 
.0200 
.0248 
.0291 

.0379 
.0417 
.0476 
.0525 
.0584 
.0642 
.0688 
.0766 
.0820 
.0910 
.1051 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=0.8  per  cent. 

.0012 

.0035 

.0094 

.0285 

.08 

Dimensions  at  fracture,  '.082  by  '.082;  area,  .0067  square  inch. 
Contraction  of  area,  34.3  per  cent. 
Fractured  outside  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 


GUN   WIRB, 

No.  7964. 
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Qrimnal  diameter  of  coil,  15';  wire  straightened  before  testing. 
MaAs,  No.  2-First. 
Dimensions,  ''.1011  by  '.1011. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10'. 


loAdaper 

■qUATB 

met 

In  ganged  length. 

Renutrki. 

Elonga- 

Set 

Poundi. 
10,000 
20,000 

2'2S 
40,000 

50,000 

flO,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120.000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

2M,510 

0 

IncK 
0. 
.0038 

.0076 
.0117 
.0160 
.0210 
.0244 
.0283 
.0327 
.0373 
.0420 
.0465 
.0618 
.0575 

.0714 
.0772 
.0660 
.0067 
.1108 

Inch. 
0. 

Initial  load. 

Tensile  Btrengtta. 
"-1.2  per  cent. 

.0011 

.0030 

.0002 

.0333 

.12 

Dimensions  at  fracture,  '.075  by  '.075; 
Contraction  of  area,  45.1  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  mie  sillq^. 


area,  .0056  square  inch. 
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GUN    WIRE. 

No.  7965. 


Oririnal  diameter  of  coil,  17 J'';  wire  straightened  before  testing. 
Marks,  No.  2-Middle. 
Dimensions,  ''.1014  by  ''.1014. 
Sectional  area,  .0103  square  inch. 
Gauged  length,  lO'^. 


AppUed 

loads  per 

square 

inch. 

In  gauge 

Elonga- 
tion. 

Id  length. 
Set. 

Remarks. 

Pound*. 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140  000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

232,040 

0 

Inch. 
0. 
.0038 

Inch. 
0. 

Initial  load. 

TensUe  strength. 
-1.2  per  cent. 

.0076 
.0110 
.0150 
.0196 
.0236 
.0277 
.0321 
.0361 
.0410 
.0451 
.0500 
.0550 

0. 

.0020 



.0603 
.0655 
.0721 
.W»2 
.0855 
.0970 



.0065 

.0210 

.12 

Dimensions  at  fracture,  ''.076  by  *.076; 
Contraction  of  area,  43.7  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  mie  silky. 


area,  .0058  square  inch. 


GUN   WIRE. 

No.  7966. 
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Original  diameter  of  coil,  17^;  wire  straightened  before  testing. 
Marks,  No.  3-First. 
Dimensions,  '.1003  by  '.1003. 
Sectional  area,  .0100  square  inch. 
Gauged  length,  10'. 


'  kMulBper 

1  "SS^ 

In  gauge 

d  length. 
Bet. 

Remarks. 

Elonga^ 
tlon. 

Powfufo. 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
70,000 
80,000 
90,000 
100,000 
UO.OOO 
120,000 

iao,ooo 

140,000 
150,000 
160,000 
170,000 
ISO,  000 
190,000 
200.000 
230,000 
0 

Inch. 
0. 
.0090 

Inch. 
0. 

InitlaUoad. 

.0074 
.0112 



.0160 
.0195 
.0230 
.0275 
.0820 
.0360 
.0400 
.0451 
.0500 
.0550 
.0603 
.0660 
.0738 
.0800 
.0887 
.1012 

0. 

.0023 

.0065 

.0239 

Tensile  strength. 
—  1.5  per  cent. 

.15 

Dimensions  at  fracture,  '.080  by  '.080;  area,  .0064  square  inch. 
Contraction  of  area,  36  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  mie  silky. 
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GUN   WIBB, 
No.  7967. 


Oririnal  diameter  of  coil,  16J*;  wire  straightened  before  testmg. 
Marks,  No.  3-Middle. 
Dimensions,  ''.1000  by  ''.0996. 
Sectional  area,  .010  square  inch. 
Gauged  length,  lO''. 


loads  per 
Bqimre 
inch. 

In  gauged  length. 

Remarks. 

• 

ElongBr 
Hon. 

Bet. 

Pounds. 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180,000 
190,000 
200,000 
227,000 
0 

Inch. 

0. 

.0040 
.0090 
.0130 
.0170 

.0257 
.0305 
.0345 
.0392 
.0431 
.0485 
.0542 
.0590 
.0659 
.0721 
.0810 
.0913 
.1005 
.1192 

Inch. 
0. 

Initial  load. 

Tensfle  strength. 
-0.9  per  cent. 

.6668 

.0031 

.0104 

.0394 

.09 

Dimensions  at  fracture,  ^.076  by  ^^.076;  area,  .0058  square  inch. 
Contraction  of  area,  42  per  cent. 
Fractured  outside  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 


PROOF  STRESSES. 
PISTON  RODS. 


For— 


Proof 

stress 
apptted. 


6-inch  Barbette  carriages,  model  1900. 
Do 

l^inch  disappearing  carriages 

75-milIimeter  mountain  gun  carriages 

10-inch  disappearing  carriages 


Pounds. 
340.000 

320,000 

150,000 

12,500 

240,000 


RETRACTION  ROPES, 
(f  diameter,  with  sockets.) 


12-inch  disappearing  carriages. 


15.000 
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STBEL   FOR   COMPARISON   OF   TESTING    MACHINES. 
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STEEL    SPECIMENS  FOR    COMPARISON    OF    TESTING    MACHINE  AT 
WORKS  OF  THE  RARIO  ENGINEERING  COMPANY,  COLUMBUS,  OHIO. 

No.  7846. 
Marks,  R. 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2'. 


■quara 
fiidL 

In  gauged  length. 

Remarks. 

"^ssr 

Bet. 

PMHMfo. 

1,000 
5,000 
10,000 
20,000 
90,000 
30,000 
36  000 
37,000 
38,000 
30.000 
40,000 
58,100 
0 

.    Inch.    ' 
0. 

.0002 
.0006 

.0013 
.0020 
0029 
.0002 
.0240 
.04:^9 
.(M80 
.0515 

Inch, 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfeU. 

Tensile  strength. 
=35.5  per  cent. 

0. 

.71 

Elongation  of  inch  sections,  ^.43*,  ^.28. 

Diameter  at  fracture,  "^.29;  area,  .0661  square  inch. 

Contraction  of  area,  66.9  per  cent. 

Fractured  1'^.25  from  the  neck. 

Appearance  of  fracture,  fine  silky. 

H.  Doc  291,  58-3 13 
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No.  7847. 
Marks,  R. 
Diameter,  *.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loads  per 
square 
Inch 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

38,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

58,200 

0 

IndL 

0. 
.0003 
.0006 
.0014 
.0021 
.0029 

•.0058 
.0076 
.0109 
.0410 
.0480 
.0518 

Inch 

0. 

0. 

Initial  load. 

Elastic  limit.    LoadfdL 

Tensile  strength. 
=35.5  per  cent. 

0. 



.71 

Elongation  of  inch  sections,  ''.36*,  ''.SS*. 
Diameter  at  fracture,  *.30;  area,  .0707  square  inch. 
Contraction  of  area,  64.6  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7848. 
Marks,  R. 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion.    ' 

Set. 

Pounds. 

1.000 

5,000 

10,000 

20,000 

30,000 

38,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

58,200 

0 

Inch. 
0. 

.0006 
.0012 
.0020 
.0026 

.oaw 

.0080 
.0400 
.0425 
.0450 
.0524 

Inch. 

Initial  load. 

Elastic  limit.    Load  fell. 

Tensile  strength. 

0. 

.72 

=36  per  cent. 

Elongation  of  inch  sections,  *.50*,  ''.22. 

Diameter  at  fracture,  ".30;  area,  .0707  square  inch. 

Contraction  of  area,  64.6  per  cent. 

Fractured  ".9  from  the  neck. 

Appearance  of  fracture,  fine  silky. 
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STEEL  SPECIMENS  FOR  dnfPARJSON  OF  TESTING  MACHINE  AT 

BALTIMORE,  MD. 

No.  7922. 
Marks,  2-STI». 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


In  gauged  length. 

Remarks. 

Elonga- 

Set. 

Pounds. 
1  000 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56.000 
56,000 
60,000 
64,000 
66,000 
72,000 
76,000 
80.000 
84.000 
88,000 
80,100 
0 

Inch. 

0, 
.0002 
.0007 
.0013 
.U/iU 
.0028 

Inch. 

0. 

0. 

Initial  load. 

"o. 

.oo-ii 
.oorj 

.0100 

.0130 

.0139 

.0150 

.0160 

.0178 

.02a'> 

.0-237 

.0270 

.0302 

.0339 

.0370 

.0417 

.0500 

.0606 

.0730 

.088i 

.112:3 

.U.W 

.24 

.35 

.45 

Elastic  limit.    Load  felL 



Tensile  strpngth. 

—22.5  per  cent. 

Load  on  bar  at  time  of  rupture,  17,000  pounds  =  122,740  pounds 
j>er  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ''.20*,  ^.25*. 

Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 

Contraction  of  area,  30.7  per  cent. 

Fractured  at  the  middle  of  the  stem. 

Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 


lyO  8TEEL   FOR   COMPARIBON   OF   TESTING    MACHINES. 

No.  7923. 
Marks,  3^TL. 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*. 


loAdBper 

III  gauged  length. 

RemftAa. 

Elonga- 
tton 

Set. 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
82,000 
34,000 
85,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 

50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
85,800 
0 

Inch. 

0. 
.0003 
.0006 

.0014 

.0024 

.0027 

.0040 

.0060 

.0069 

.0091 

.0119 

.0142 

.0172 

.0303 

.0233 

.0265 

.0300 

.0340 

.0382 

.0420 

.0475 

.0570 

.0698 

.0650 

.10(0 

.1400 

.21 

.32 

.43 

Inch. 
0. 
0. 

InltiAl  load. 
Elastic  limit. 

Tensile  strength. 
—21.5  per  cent. 

.0003 

.0031 

Load  on  bar  at  time  of  rupture,  17,200  pounds  =  118,460  pounds 
per  square  inch  on  area  at  fracture. 
Elongation  of  inch  sections,  *.19,  *.24*. 
Diameter  at  fracture,  ^.43;  area,  .1452  square  inch. 
Contraction  of  area,  27.4  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 
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STEEL  SPECIMENS  FOR  COMPARISON  OF  TESTING  MACHINE  AT 
WORKS  OF  VICKERS  SONS  A  MAXIM  (LIMITED),  LONDON,  ENG- 
LAND. 

No.  7934. 
Marks,  WA. 
Diameter,  ^.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  8". 


1 

loacuper 
square 
Inch. 

In  gauge 

Elonga- 
Uon. 

4  length. 
Set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
40,600 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,240 

Incket. 

.0. 
.0010 
.0024 
.0051 
.0077 
.0UM2 
.0104 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  felL 

0. 

6. 

.0196 
.0070 
.0655 
.0065 
.1070 
.36 
.41 
.51 
.60 
.72 
.08 
1.66 

• 

Tensile  strength. 
•-34.9  percent. 

'    0 

2.79 

Elongation  of  inch  sections,  ^^.22,  ''.27,  ^.30,  ^.53,  ^.66*,  ^.31,  \26, 
^.24. 

Diameter  at  fracture,  ^.41;  area,  .1320  square  inch. 
Contraction  of  area,  73.6  per  cent. 
Fractured  at  middle  of  stem. 
Appearance  of  fracture,  fine  silky. 


198  STEEL   FOB   COMPARISON   OF   TESTING   MACHINES. 

No.  7936, 
Marks,  .170. 
Diameter,  ^.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  8^. 


loads  per 
■quare 
Ibch. 

lB0MtMllangtli. 

Remailn. 

ElODgar 

tion. 

Set. 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
•47,000 
48,000 
49,000 
50,000 
51,000 
46,000 
47,000 
48,000 
50,000 
52,000 
56,000 
60,000 
64,000 
68,000 
69,060 
0 

Inches. 

0. 
.0010 
.0024 
.0051 
.0079 
.0094 
.0106 
.0109 
.0112 
.0114 
.0117 
.0120 
.0123 
.0126 
.0129 
.0131 
.0133 
.0136 
.0184 
.1885 
.20 
.23 
.26 
.35 
.46 
.62 

1.03 

1.58 

2.07 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    Load  feU. 

Tensile  strength. 
—25.9  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  *.18,  "^.21,  ^.24,  *.50*,  *.36,  "^.22, 
.^.17. 

Diameter  at  fracture,  ^.55;  area,  .2376  square  inch. 

Contraction  of  area,  52.5  per  cent. 

Fractured  at  middle  of  stem. 

Appearance  of  fracture,  fine  silky,  cup-shaped. 


.19, 
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No.  7936. 
Marks,  .55G. 
Diameter,  .798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  8^. 


■qUAIV 
inch. 

In  fftOKMi  length. 

RemarkB. 

Elonga- 

Bet. 

1,000 
5,000 
10,000 

2'SS 
30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

58,600 

55,000 

56,000 

58,000 

60,000 

64,000 

68.000 

72,000 

76,000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

104,000 

107,200 

0 

0. 
.0009 

.0022 
.0060 
.0078 
.0092 
.0105 
.0119 
.0131 
.014li 

Inch. 
0. 
0. 

Initial  load. 
Elasticlimit.    Load  feU. 

Tensile  strength. 
— 13. 8  per  oent. 

0. 

0. 

.0189 

.0242 

.0665 

.0728 

.10 

.13 

.15 

.18 

.20 

.23 

.28 

.32 

.38 

.46 

.60 
1.02 
1.10 

Elongation  of  inch  sections,  Ml,  Ml,  M3,  M6,  ^22*,  M5,  M2, 
.10. 
Diameter  at  fracture,  ^.71;  area,  .3959  square  inch. 
Contraction  of  area,  20.8  per  cent. 
Fractured  4*  from  the  neck. 
Appearance  of  fracture,  fine  granular;  silky  spot  at  center. 
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STEEL    SPECIMENS    FOR    COMPARISON    OF    TESTING   MACHINE  AT 
WORKS  OF  ISAAC  G.  JOHNSON  ct-  CO.,  8PUYTEN  DVYVIL,  N.  Y. 

No.  7946. 
Marks,  2. 
Diameter,  *'.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2^. 


AppUed 
kMulsper 

■quaxe 

Inch. 

In  gauged  length. 

Remaita. 

Elonga- 

Set. 

Inch. 
0. 
0. 

P<mnd». 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
46,000 
38,000 
30,000 
40,000 
46,000 

S'2S 
60,330 

0 

Inch. 

0. 
.0002 
.0006 

.0012 
.0019 
.0025 
.0020 
.0009 
.0060 
.0210 
.0760 
.1260 

Initial  load. 

Elastic  Umit.    Load  felL 

Tensile  strength. 
=37  per  cent. 

1 

.74 

Elongation  of  inch  sections,  ^.40*,  ^.34, 
Diameter  at  fracture,  '.29;  area,  .0661  square  inch. 
Contraction  of  area,  65.9  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7947. 
Marks,  4. 
Diameter,  ''.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2", 


loads  per 
square 
inch. 

In  gauge 

Elonga- 
tion. 

d  length. 
Set. 

Remarka. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

38,000 

39.000 

40,000 

46,000 

60,000 

68,870 

0 

Indt. 

0. 
.0002 
.0007 
.0013 
.0019 

.00?; 
.oao 

.0075 
.0068 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    LoadfeU. 

Tensile  strength. 
•^38  per  cent. 

■ 

.0155 
.0770 
.1310 

.76 

Elongation  of  inch  sections,  ^.41*,  '.35. 
Diameter  at  fracture,  ''.28;  area,  .0616  square  inch. 
Contraction  of  area,  68.2  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky.       • 


STEEL   KOR   COMPABISON   OF   TESTING    MACHINES. 
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No.  7948. 
Marks,  6. 
Diameter,  '.497. 

Sectional  lirea,  .194  square  inclu 
Gauged  length,  2'. 


kMubper 

IhgMgiclteDgth. 

Bcmarks. 

ElongB. 

^  Bet 

PommdB. 

1,000 

5,000 

10,000 

20,000 

40,000 
43,000 
38,000 
30,000 
40,000 
45,000 
50,000 

Imth, 

0. 
.0002 
.0007 
.0013 
.0010 
.0026 
.0030 

Inch. 

0. 
0. 

Initial  load. 

Elastic  Umit.    LoadfeU. 

Tensile  strength. 
-=38  per  cent. 

.0055 
.0080 

.016ii 

.0785 
.1250 

•  ■••... ..... 

76 

Elongation  of  inch  sections,  '.32,  '.44*. 
Diameter  at  fracture,  '.29;  area,  .0661  square  inch. 
Contraction  of  area,  65.9  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7949. 
Marks,  8. 
Diameter,  '.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2'. 


loadaper 
■quara 
inch. 

In  gauged  length. 

BemarkB. 

Elonga- 
tion. 

Set. 

POMMb. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
43.000 
38,000 
30,000 
40,000 
45,000 
50.000 
58,600 
0 

ImdL 

0. 
.0008 
.0007 
.0013 
.0010 
.0027 
.0020 
.0082 
.0086 
.0260 
.0630 
.1310 

Inch. 

0. 
0. 

Initial  load. 

• 

Elastic  limit.    Load  ML 

Tensile  strength. 
»37.5  per  cent. 

• 

.75 

Elongation  of  inch  sections,  '.25,  '.50*. 

Diameter  at  fracture,  '.28;  area,  .0616  square  inch. 

Contraction  of  area,  68.2  per  cent. 

Fractured  1'.15  from  the  neck. 

Appearance  of  fracture,  fine  silky. 
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STEEL   FOB  COMPARISON   OF  TESTING   MACHINES. 
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ESUCAL  SFBnrOS  FOB  OTO  CARBIA0B8. 

COMPRESSION   TESTS   OF  HELICAL  SPRINGS  FURNISHED  BY   THE 
WM.  D.  GIBSON  COMPANY. 

COUNTEBBALANCE  SPBINGS  FOB  10-InCH  DisAPPEABINO  CaBBIAOES, 

L.  F.  Model  1894. 

SPECIFICATIONS. 

Oatdde  dlAmeter inchM..    4.6 

Dfameter  of  wire iocb..      .62S 

Number  of  efflectiye  coito 13 

Free  height,  epproximAte Inches . .  16. 7 

Solid  height,  i^kproxiiiiAta do...    S.75 

To  sustain  a  load  of  1,475  pounds  at  a  height  of  11  inches.  Spring 
to  be  compressed  soHd  100  times  as  rapidly  as  possible  without 
taking  a  permanent  set. 

Prior  to  the  above  tests  spring  is  to  be  compressed  solid  for  60 
hours. 

DESCRIPTION  OF  SPRINGS  RECEIVED. 


Spring  numler. 


Exterior  diameter 

Diameter  of  wire 

Free  height 

Distanoe  between  ooila 

Weight 

Sprinn  dosed  down  about  60  hours. 
Free  height 

Springs  dosed  down  100  times. 
Free  height 


.inch.. 
...inches.. 

inch.. 

.pounds.. 

...inches..! 

...inches..! 


4.51 

.61 
16.04 

.60 
14.28 

16.01  ^1 

15.05    I 


4.52 
.62 

16.10 
.57 

14.53 

16.05 
16.00 


TESTS  OF  THE  SPRINGS. 


Height  at  1.475  pounds  load. 

Load  at  11  inches  height 

Height,  solid.... 

Load,  soHd 

Load  at  11  inches  height 

Height  at  1|475  poonas  load . 


...inches., 
.pounds. . 
...inches., 
.pounds., 
.do 
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206  HELICAL   SPRINGS. 

Counterbalance  Spring  for  10-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

SPECIFICATIONS. 

Outside  dlftHMter tnches..    5.5 

DUnieter  of  wire Inch. .      .875 

Num  er  of  effeotire  coils 10 

Free  height,  approxfanate a inches..  15 

Scud  height,  approacimate do...    9.825 

To  sustain  a  load  of  2,300  pounds  at  a  height  of  12.125  inchee. 
Spring  to  be  compressed  solid  100  times  without  taking  a  permanent 
set. 

Prior  to  the  above  tests  spring  is  to  be  compressed  solid  for  60 
hours.  « 

DESCRIPTION  OF  SPRING  RECEIVED. 

Exterior  diameter , Jnches..  5.SO 

Diameter  of  wire inch,.  .88 

Distance  between  coils do...  .57 

Free  height faidiee..  15.01 

Weight pomids..  25.28 

Spring  dosed  down  about  60  hours. 

Freehi^t inches..  14.91 

Spring  closed  down  100  times. 

Freehdght inches..  14.89 

TEST  OF  THE  SPRING. 

Height  at  2,300 pomids  load inches..       12.28 

Load  at  12.125  inches  height pounds..  2,430 

Hdidit,  solid inches..         9.77 

Load,  solid pounds..  4,580 

Load  at  12.125  inches  height do...  2,340 

Height  at  2,300  pounds  load inches..       12.17 

Counterbalance  Spring  for  12-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

SPECIFICATIONS. 

Number  of  coils 12 

Diameter  of  wire , inch. .      .875 

Outside  diameter inches. .    5.5 

Froc  height,  about do ...  17. 8 

Solid  height,  approximate do...    10.5 

At  a  height  of  14  inches  (+0.5  inch),  to  sustain  a  load  of  2,900 
pounds.  Spring  to  be  compressed  100  times  to  solid  height  as  rapidly 
as  possibly,  load  being  released  after  each  compression,  after  which 
it  snail  support  at  least  2,900  pounds  at  a  height  of  14  inches,  +0.5 
inch.  Effective  movement  from  assembled  to  sohd  height,  not  less 
than  3.5  inches. 

Prior  to  the  above  tests  the  spring  is  to  be  compressed  soUd  for  60 
hours. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height Jnches..  18.35 

K  X  terior  diameter do . . .    5. 50 

Diameter  of  wire Inch . .      .  87 

Distance  between  coils do...      .75 

Weight pounds..  28.84 

Closed  solid  about  60  hours. 
Free  height inches..  18.21 

Loaded  100  times. 
Free  height inches..  17.K 

TEST  OF  THE  SPRING. 

Hei^t  at  2,M0  pounds  load inches..       14.28 

Lom  at  14 .5  inches  height pounds . .  2, 740 

Heirfit,  solid hushes..       10.72 

Load,  solid pounds. .  5, WO 

Load  at  14.5  inches  height do.. .  2,530 

Height  at  2,900  pounds  load inches..       15.96 


HELICAI.   SPRINGS. 
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COMPRESSION    TESTS   OF  HELICAL   SPRINGS   FURNISHED   BY  THE 
RAILWAY  STEEL  SPRING  COMPANY'. 

(These  springs  are  duplicates  of  the  ones  furnished  by  The  Wm.  D. 
Gibson  Company,  and  specifications  are  the  same.) 

COUNTEBBALANCE  SpBINGS  FOR   10-InCH  DiSAPPEABINQ  CaBBIAGES, 

L.  F.  Model  1894. 


DESCRIPTION  OF  SPRINGS  RECEIVED. 


Spring  number. 

1. 

2. 

17.15 
4.45 
3.25 
.«0 
.70 
13.72 

16.80 
4.47 
3.24 
.62 
.68 
14.16 

16.80    .          16.42 

16.55    1          16.45 

Free  height Inches. 

Exterior  diameter do .. 

Interior  diameter <lo.. 

Diiuneter  ol  wire inch. 

Distaaoe  between  colls r do.. 

Weight pounds . . 

Closed  down  about  60  hours. 
Free  height inches. 

LoadedlOO  times. 
Free  height inches. 

TESTS  OF  THE  SPRINGS. 

Height  at  1.475  pounds  load inches. 

Load  at  11  inches  height pounds. 

Hei^t ,  solid inches . 

Load,  solid pounds. 

Load  at  U  inches  height do.. 

Height  at  1,475  pounds  load inches. 


11.00 

11.58 

1,475 

1,650 

8.65 

8.85 

2,290 

2,370 

1,433 

1,586 

10.95 

11.37 

Countebbalance  Spbing  fob  10-Inch  Disappeabing  Cabbiage, 
^        L.  F.  Model  1901. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height inches..  15.28 

Exterior  diameter do .. .    5. 46 

Interior  diameter do.. .    3. 75 

Diameter  of  wire inch..      .86 

Distanoe  between  coils do...      .60 

Wdgtit pounds..  26.62 

Closed  down  about  60  hours. 
Freeheirfit inches..  15.14 

Loaded  100  times. 
Free  height inches..  15.10 

TEST  OF  THE  SPRING. 

Height  at  2,300  pounds  load inches. .       12.45 

Load  at  12. 125 inches  height pounds..  2,685 

Height,  solid inches..         9.72 

Load,  solid pounds. .  4,890 

Load  at  12.125  inches  height do...  2,496 

Height  at  2,300 pounds  load inches..       12.36 

Countebbalance  Spbing  fob  12-Inch  Disappeabing  Cabbiage, 

L.  F.  Model  1901. 

description  of  spring  RECEIVED. 

Free  height .* inches..  18.60 

Exterior  diameter do...  5.45 

Interior  diameter do .. .  3. 73 

Diameter  of  wire inch..  .86 

Distance  between  coils do...  .81 

Weight pounds. .  28. 90 

Closed  down  about  60  hours. 

Preeheiidit hichea..  17.80 

Loaded  100  times. 

Freebdght inches..  17.50 


208  HELICAL   SPRINGS. 

TEST  OF  THE  SPRING. 

Height  ftt  2,g00  pounds  load tnttes..       tS.78 

Loftd  at  14.5  inohes  height poiinds. .  S»S2S 

Height,  solid inohea..       10.48 

Load,  solid pounds. .  5,680 

Load  at  14 Ji inches  height do...  3,080 

Height  at  2,900  pounds  load inches..       13.48 

COMPRESSION  TESW  OF  HELICAL  SPRINGS  FURNISHED  BY  THE  WM. 

D,  GIBSON  COMPANY, 

BuFFEB  Spbings  FOB  12-Inch  Disappeabino  Cabbiaoes,  Model 

1901. 
Specifications  require — 

Height  under  8,400  pounds  load Inches..       1D.S7S 

Height,  solid do...         8.S7S 

Load  at  solid  height  not  less  than pounds. .  8. 750 

Maximum  outside  diameter Inches..        4 

DIMENSIONS  OF  SPRINGS  RECEIVED. 


Spring  number. 

1. 

S. 

8. 

4. 

5. 

8. 

7. 

8. 

Free  height inches.. 

Exterior  diameter do 

Interior  diameter do.... 

Diameter  of  wire inch. . 

Distance  hetween  coils do, . . . 

W  eigh  t poimds . . 

12.54 
4.03 
2.43 
.80 
.47 
15 

13.33 

13.15 

13.44 

12.88 

13.50 

12.58 

12.80 

1 

1 

TESTS  OF  THE  SPRINGS. 


Height  at  3,400  pounds  load, 

inches 

Load  at  10.375  Inches  hei|^t, 

pounds 

Height,  solid inches.. 

Load,  solid pounds. . 

Load  at  10.375  inches  height. 

pounds 

Height  at  3,400  pounds  load, 

inches 

Free  height inches . . 

Height  at  3,400  pounds  load, 

Inches 

Load  at  10.375  Inches  height, 

pounds 


Spring  number. 


10.60 

3,806 

8.41 

8,860 

3,810 

10.06 
13.14 

10.375 

8,400 


10.58 

3,765 
8.48 
6,850 

2,005 

10.03 
13.18 

10.30 

3,300 


10.40 

3,430 
8.48 
6,910 

3,704 

10.01 
11.86 

10.21 

3,110 


laoo 

3,785 

8.54 

8,760 

3,806 

10.06 
13.14 

10.375J 

3,400 


5.      (^    8. 


10.84 

4,190 
8.64 
6,970 

3,296 

10.30 
12.44 

10.60 

3,806 


10.70 

3.974 
8.43 
7,280 

3,140 

10.24 
13.40 

10.54 

3,830 


ia75 

4,110 
&58 
7,070 

3,365 

10.30 
13.41 

10.50 

3,785 


ia55 

vs 

7,070 

3,006 

9.96 
13.05 

10.35 

3,190 


Helical,  Pawl  Spring,  8-Inch  Disappeabino  Cabbiaoe,  Model 

1894. 
Spring  made  of  brass  wire. 

Free  height Inchaa..  5iQB 

Exterior  diameter do...  L30 

Diameter  of  wire .• Ineh..  .25 

Pitch do...  .» 

Load  at  3.18  inches  height pounds..  334 

Free  height Inbhes..  4.80 

Height,  dosed  down do...  3.55 

Load,  closed  down pounds..  430 

Final  free  height inches..  4.86 

Total  set  from  original  free  height ,,,»..,., .jn^,,  .97 
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HELIOAL   8PBIK08. 


COMPRKSSION   TESTS   OF  HELICAL  SPRINGS   FURNISHED   BY   THE 
WM.  D.  GIBSON  COMPANY. 

Buffer  Spbings  fos  75-Millimeteb  Mountaik  Gun  Carriages. 


Cloeed. 

No.  of 
spring. 

I.OIM1 

ftt7». 

Load 
at21M. 

Remark!. 

Height. 

Load. 

Inches. 

Pounds. 

PoviMi*. 

Pmnds, 

6.42 
6.25 
6.24 
6.60 

390 
336 
325 
404 

118 
112 
100 
108 

zii" 

6.60 

372 

308 

118 

6.60 

337 

314 

108 

6.60 

394 

314 

112 

6.51 

380 

306 

100 

6.51 

367 

200 

100 

6.42 
6.60 

360 
366 

110 
110 

32i** 

6.60 

368 

318 

115 

6.60 

366 

325 

120 

6.60 

383 

310 

111 

6.27 
6.56 

360 
368 

94 
114 

206" 

6.50 

327 

282 

105 

6.35 
6.60 

360 
342 

06 
103 

302* 

20 

6.60_ 

360 

282 

09 

21 

6.28 

340 

270 

97 

22 

6.60 

378 

330 

115 

23 

6.50 

332 

290 

102 

24 

6.60 

362 

306 

108 

25 

6.37 

330 

271 

105 

26 

6.60 

375 

322 

113 

27 

6.60 

368 

315 

111 

28 

6.40 

358 

202 

112 

20 

6.60 

366 

323 

114 

30 

6.60 

368 

313 

113 

31 

6.68 

363 

317 

118 

32 

6.56 

360 

206 

108 

33 

6.57 

343 

313 

109 

34 

6.60 

347 

317 

122 

35 

6.57 

335 

204 

110 

36 

6.50 

340 

321 

112 

37 

6.60 

421 

322 

118 

38 

6.60 

374 

.112 

114 

39 

6.67 

358 

310 

111 

40 

6.57 

328 

298 

107 

41 

6.67 

346 

312 

114 

42 

6.58 

360 

330 

116 

43 

6.56 

340 

303 

112 

44 

6.48 

332 

296 

109 

45 

6.64 

364 

312 

109 

46 

6.40 

336 

284 

102 

, 

47 

6.55 

328 

292 

108 

48 

6.45 

350 

301 

112 

49 

6.67 

345 

304 

100 

50 

6.67 

330 

300 

107 

51 

6.60 

364 

306 

110 

52 

6.56 

372 

314 

111 

53 

6.48 

335 

303 

110 

54 

6.50 

860 

310 

110 

66 

6.49 

363 

312 

118 

66 

6.60 

844 

312 

110 

67 

6.60 

840 

326 

122 

68 

6.40 

365 

304 

114 

60 

6.56 

368 

306 

110 

60 

6.38 

355 

285 

106 

61 

6.57 

316 

308 

114 

62 

6.60 

400 

288 

100 

63 

6.60 

435 

321 

100 

64 

6.60 

341 

298 

113 

65 

6.50 

340 

306 

110 

66 

6.51 

342 

316 

112 

67 

6.60 

370 

325 

110 

68 

6.66 

360 

313 

111 

69 

6.59 

370 

325 

114 

70 

6.60 

354 

310 

102 

71 

6.60 

341 

309 

108 

7? 

6.61 

340 

292 

110 

73 

6.60 

350 

311 

116 

HELICAL  BPBINGS. 
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BtJFFER  SpBINOS  FOB  75-MlLLIMETEB  MoUMTAIK  GUN  CARRIAGES — 

Continued. 


aoaed. 

No.  of 

•pilDg. 

LoMl 

Loftd 
at  21'.1. 

BMBOMtkB. 

Hdfl^t. 

Load. 

^Ineket. 

PottiMi*. 

Pomnii. 

Pommdt, 

74 

6.50 

365 

314 

118 

76 

6.41 

352 

201 

106 

78 

6.54 

858 

302 

108 

77 

6.43 

300 

303 

104 

78 

6.44 

849 

307 

114 

7» 

6.60 

363 

816 

107 

80 

6.60 

366 

307 

112 

81 

6.51 

366 

814 

113 

82 

6.80 

860 

301 

104 

83 

6.60 

853 

303 

110 

84 

6.60 

874 

812 

114 

85 

6.60 

848 

813 

114 

86 

6.60 

878 

330 

118 

87 

6.60 

404 

816 

118 

88 

6.60 

338 

304 

106 

88 

6.31 

340 

282 

80 

90 

6.50 

350 

200 

00 

01 

6.60 

357 

811 

108 

02 

6.58 

360 

818 

110 

03 

6.60 

380 

310 

111 

04 

6.53 

332 

300 

110 

05 

6.60 

366 

320 

112 

06 

6.30 

342 

270 

96 

07 

6.50 

360 

307 

106 

08 

6.60 

303 

310 

110 

00 

6.54 

372 

302 

110 

100 

6.40 

342 

280 

105 

101 

6.60 

386 

302 

102 

102 

6.60 

362 

330 

120 

103 

6.37 

338 

202 

102 

104 

6.35 

365 

286 

106 

105 

6.60 

410 

320 

118 

• 

106 

6.60 

386 

320 

114 

107 

6.47 

322 

285 

101 

108 

6.21 

304 

254 

05 

100 

6.45 

331 

384 

100 

UO 

6.60 

380 

806 

112 

111 

6.48 

348 

300 

m 

112 

6.60 

300 

834 

118 

•  113 

6.60 

400 

812 

m 

114 

6.20 

338 

378 

106 

115 

6.87 

843 

370 

100 

116 

6.45 

331 

373 

100 

117 

6.60 

410 

813 

116 

118 

6.60 

440 

304 

lU) 

110 

6.58 

370 

310 

100 

120 

6.40 

336 

283 

105 

121 

6.47 

360 

283 

105 

122 

6.60 

380 

300 

106 

123 

6.60 

384 

308 

m 

124 

6.65 

360 

280 

108 

125 

6.50 

368 

300 

110 

126 

6.00 

378 

200 

106 

127 

6.46 

368 

296 

110 

128 

6.60 

380 

300 

105 

120 

6.60 

376 

202 

105 

130 

6.32 

388 

290 

100 

131 

6.42 

350 

304 

100 

132 

6.51 

384 

818 

111 

133 

6.48 

360 

380 

106 

134 

6.60 

360 

296 

113 

135 

6.07 

368 

310 

107 

136 

6.65 

360 

300 

110 

137 

6.60 

370 

330 

108 

138 

6.58 

870 

303 

107 

130 

6.60 

384 

814 

112 

140 

6.60 

358 

200 

100 

141 

6.50 

340 

280 

103 

142 

6.38 

370 

283 

100 

143 

6.30 

350 

378 

100 

144 

6.60 

364 

303 

109 

145 

6.60 

434 

*  300 

106 

146 

6.44 

365 

316 

117 

147 

6.60 

332 

300 

105 

148 

6.21 

370 

200 

106 
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BuFFEB  Springs  for  75-Millimeter  Mountain  Gun  Carriages^ 

Continued. 


Closed. 

No.  of 
spring. 

Load 
at  7*. 

Load 
at  21'.1. 

Ramarka. 

Hdght. 

Load. 

• 

Inchei, 

Pcundt. 

Poii«d«. 

Poundt. 

H9 

6.56 

:iM 

288 

100 

150 

6.60 

380 

296 

104 

151 

6.60 

345 

318 

110 

1S2 

6.60 

385 

288 

102 

153 

6.60 

334 

283 

100 

154 

6.52 

360 

271 

105 

155 

6.50 

290 

258 

89 

156 

6.53 

340 

206 

106 

157 

6.60 

384 

290 

102 

158 

6.60 

330 

303 

105 

159 

6.60 

328 

296 

101 

IflO 

6.60 

370 

319 

110 

151 

6.50 

340 

300 

110 

162 

6.60 

344 

310 

106 

163 

6.60 

350 

302 

102 

164 

6.50 

312 

285 

96 

165 

6.60 

380 

303 

110 

166 

6.43 

338 

290 

M)5 

167 

6.27 

322 

280 

108 

168 

6.60 

355 

306 

108 

169 

6.49 

332 

300 

110 

170 

6.60 

339 

299 

105 

171 

6.12 

320 

270 

100 

172 

6.60 

352 

307 

MM 

173 

6.58 

340 

292 

M» 

174 

6.58 

304 

287 

104 

175 

6.50 

350 

301 

106 

176 

6.52 

361 

300 

105 

177 

6.60 

390 

288 

107 

178 

6.41 

322 

280 

100 

179 

6.60 

335 

309 

112 

180 

6.68 

374 

302 

101 

181 

6.53 

350 

290 

KN) 

182 

6.45 

360 

291 

too 

183 

6.55 

340 

291 

105 

181 

6.20 

332 

280 

103 

185 

6.55 

354 

303 

100 

186 

6.50 

356 

291 

103 

187 

6.60 

370 

314 

110 

188 

6.60 

345 

300 

102 

189 

6.57 

333 

202 

110 

190 

6.56 

330 

300 

112 

191 

6.58 

354 

314 

114 

192 

6.52 

851 

309 

115 

193 

6.58 

344 

320 

113 

194 

6.60 

362 

298 

102 

195 

6.60 

350 

310 

106 

196 

6.60 

362 

306 

110 

197 

6.40 

860 

292 

106 

196 

6.60 

331 

302 

108 

199 

6.60 

354 

304 

117 

200 

6.60 

355 

306 

110 

201 

6.44 

360 

286 

99 

202 

6.45 

332 

282 

106 

203 

6.55 

328 

303 

110 

204 

6.57 

342 

306 

110 

205 

6.50 

363 

288 

99 

206 

6.60 

430 

314 

113 

207 

6.40 

345 

300 

108 

208 

6.60 

aoo 

812 

114 

209 

6.60 

360 

305 

106 

210 

6.60 

343 

310 

106 

211 

6.50 

380 

294 

106 

212 

6.60 

321 

296 

101 

213 

6.50 

340 

300 

114 

214 

6.60 

390 

304 

106 

215 

6.51 

300 

294 

106 

216 

6.30 

340 

286 

101 

, 

217 

6.60 

302 

285 

100 

218 

6.60 

338 

310 

105 

219 

6.60 

338 

284 

113 

220 

6.55 

375 

310 

110 

• 

221 

6.60 

460 

320 

110 

222 

6.56 

•  360 

314 

118 

223 

6.30 

356 

270 

101 

HELIOAL   BPBINOS. 
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Buffer  Springs  for  75-Millimeter  Mountain  Gun  Carriages — 

Continued. 


aosed. 

Ho.  of 
spring 

Load 
at  7*. 

Load 
at  21M. 

Remarks. 

Height. 

Load. 

Inchu, 

Poufidt. 

Pounds. 

Pound*. 

224 

6.60 

352 

302 

106 

225 

6.60 

423 

318 

116 

226 

6.50 

315 

293 

106 

227 

6.60 

374 

318 

n6 

228 

6.54 

388 

294 

108 

22» 

6.50 

358 

310 

110 

230 

6.60 

355 

306 

111 

231 

6.55 

379 

310 

123 

232 

6.36 

355 

288 

106 

233 

6.60 

353 

313 

112 

234 

6.60 

370 

312 

107 

235 

6.25 

350 

278 

100 

236 

6.42 

340 

280 

105 

237 

6.60 

412 

308 

108 

238 

6.60 

358 

319 

110 

299 

6.60 

356 

293 

102 

240 

6.60 

430 

328 

120 

241 

6.52 

330 

290 

106 

242 

6.50 

336 

290 

103 

243 

6.60 

380 

300 

103 

Length 

Length 

244 

6.48 

360 

309 

112 

before  100 

after  100 

245 

6.60 

386 

318 

107    ,  loadings. 

loadings. 

246 
247 

6.56 
6.58 

300 
302 

205 
290 

107 
107 

248 

6.51 

360 

300 

110 

Inches. 

Inches. 

249 

6.50 

332 

272 

100 

31.00 

30.00 

250 
251 
2S2 
253 

6.10 
6.52 
6.50 
6.60 

354 
356 

325 
341 

287 
308 
290 
315 

108 
106 
108 
104 

31.00 

30.00 

254 
255 
256 
257 

6.07 
6.47 
6.60 
6.35 

340 
314 
343 
303 

292 

300 
293 
278 

103 
101 
04 
100 

30.50 

29.125 

258 
259 
20O 
261 

6.51 
6.34 
6.60 
6.54 

»6 
322 

MH 
323 

281 
292 
321 
292 

106 
107 
110 
09 

30.625 

29.625 

262 
263 
264 

265 

6.30 
6.50 
6.60 
6.60 

310 
317 
450 
370 

280 
290 
308 
304 

95 
102 
102 
108 



30.375 

29.75 

266 
267 

6.60 
6.60 

380 
360 

288 

304 

94 
100 

Counter  Recoil  Springs. 

CHEMICAL  analyses. 


Description 

Carbon. 

Manga- 
nese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

75-mm.  mounUin  gun  carriage.  '  English".. 
75-mra.  mountain  gun  carriage,  "Wm.  D. 
Gibson" 

1.080 

.568 
1.050 

.900 

1.030 

1.050 

580 

.940 
090 

.191 
.221 

.018 
.055 

.021 
.050 

12-iDcb  mortar  carriage,  outside  spring 

T-inch  mortar  carriage 

.420 
-420 
.350 
.730 

.170 
.210 
.096 
.094 

025 
.030 
.035 
.060 

.016 
.010 
.020 
.060 

12-inch  mortar  carriage,  outside  spring. 

12-inch  mortar  carriage,  Inside  spring 

»-inch  experimental  long  recoil  field  carriage 

COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 


215 


OOPPEB   CYLINDBBS   FOB   PBE8SUBE    GAUGES. 


217 


Mean  compression  of  10  cylinders  from  Frankford  Arsenal.     Metal 
purchased  M:ay  20,  1901. 
Table  for  use  with  crusher  gaugfe  one-tenth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  *'.4997;  diameter,  *.2515. 


!  Load  per 

Total  compressions. 

square 

Mean 

iochoii 

cniaher 

cor- 

gauge 

rected 

oDe>tenth 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

& 

». 

10. 

Mean. 

seU. 

square 

Incaarea. 

Inch 

P<mnd9 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

/ncft. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

A,  000 

.0035 

.0043 

.0050 

.0045 

.0047 

.0048 

.0036 

.0043 

.0050 

.0045 

.0044 

.0042 

9,000 

.0158 

.0151 

.0170 

.0148 

.0155 

.0154 

.0147 

.0160 

.0160 

.0170 

.0157 

.0152 

10,000 

.0218 

.0196 

.0206 

.0189 

.0196 

.0203 

.0205 

.0205 

.0203 

.mM 

.0203 

.0197 

n,ooo 

.0248 

.0230 

.0248 

.0228 

.0237 

.0241 

.0235 

.0248 

.0248 

.0250 

.0241 

.0235 

12,000 

.0294 

.0274 

.0290 

.0265 

.0260 

.0278 

.0281 

.0298 

.0296 

.0302 

.0284 

.0277 

13,000 

.0339 

.0315 

.0331 

.0312 

.0325 

.0340 

.0328 

.0339 

.0342 

.0345 

.0332 

.0324 

14,000 

.0390 

.0361 

.0378 

.0360 

.0367 

.0374 

.0383 

.0376 

.0384 

.0391 

.0376 

.0367 

15,000 

.0441 

.0392 

.0420 

.0404 

.0408 

.0418 

.0414 

.0421 

.0442 

•.0439 

.0420 

.0410 

1   16,000 

.0490 

.0440 

.0470 

.0458 

.0465 

.0464 

.0464 

.0460 

.0490 

.0497 

.0471 

.0460 

17,000 

.0546 

.0498 

.0620 

.0510 

.0518 

.0524 

.0620 

.a.'>20 

.0542 

.0545 

.0524 

.0513 

18,000 

.0S95 

.0645 

.0576 

.0568 

.0560 

.0570 

.0566 

.0569 

.0594 

.0597 

.0574 

.0563 

.   19,000 

.0665 

.OS06 

.0635 

.0695 

.0600 

.0615 

.0620 

.0616 

.0641 

.0655 

.0623 

.0612 

'  ao,ooo 

.0700 

.0646 

.0677 

.0680 

.0665 

.0650 

.0664 

.0870 

.0098 

.0710 

.0676 

.0665 

1   21,000 

.0760 

.0700 

.0736 

.0705 

.0722 

.0713 

.0729 

.0725 

.0745 

.0757 

.0728 

.0717 

22,000 

.0815 

.0745 

.0789 

.0737 

.0768 

.0787 

.0779 

.0774 

.0800 

.0606 

.0780 

.0769 

23,000 

.0865 

.0807 

.0628 

.0830 

.0840 

.0822 

.0835 

.0834 

.0851 

.0860 

.0837 

.0826 

24,000 

.0996 

.0858 

.0685 

.0676 

.0887 

.0888 

.0605 

.0685 

.0897 

.0911 

.0891 

.0879 

35,000 

.0963 

.0915 

.0960 

.0940 

.0936 

.0060 

.0955 

.0944 

.0950 

.0967 

.0951 

.0939 

as,  000 

.1088 

.0970 

.1010 

.0993 

.1019 

.1015 

.1007 

.1000 

.1012 

.1016 

.1008 

.0096 

27,000 

.1100 

.1030 

.1073 

.1040 

.1082 

.1071 

.1067 

.1074 

.1077 

.1075 

.1067 

.1055 

28,000 

.1158 

.1069 

.1132 

.1106 

.1118 

.1140 

.1135 

.1128 

.1132 

.1130 

.1127 

.1115 

29,000 

.1220 

.1147 

.1200 

.1170 

.1170 

.1197 

.1187 

.1180 

.1186 

.1210 

.1187 

.1175 

30,000 

.1288 

.1198 

.1265 

.1231 

.1204 

.1258 

.1239 

.1244 

.1253 

.1245 

.1243 

.1231 

31,000 

.1335 

.1257 

.1323 

.1279 

.1280 

.1315 

.1308 

.1297 

.1305 

.1308 

.1301 

.1289 

32,000 

.1398 

.1310 

.1370 

.1335 

.1320 

.1380 

.1363 

.1350 

.1362 

.1355 

.1354 

.1342 

38,000 

.1474 

.1370 

.1420 

.1400 

.1397 

.1445 

.1415 

.1405 

.1419 

.1400 

.1415 

.1403 

34,000 

.1502 

.1430 

.1485 

.1452 

.1446 

.1495 

.1480 

.1461 

.1488 

.1480 

.1472 

.1460 

35,000 

.1577 

.1481 

.1550 

.1520 

.1528 

.1540 

.1528 

.1515 

.1551 

.1549 

.1533 

.1519 

36,000 

.1606 

.1550 

.1600 

.1560 

.1580 

.1605 

.1503 

.1578 

.1600 

.1600 

.1588 

.1574 

37,000 

.1665 

.1505 

.1657 

.1625 

.1641 

.1660 

.1633 

.1634 

.1652 

.1655 

.1645 

.1631 

38,000 

.1738 

.1648 

.1729 

.1675 

.1605 

.1730 

.1605 

.1680 

.1719 

.1705 

.1701 

.1687 

30,000 

.1789 

.1710 

.1760 

.1730 

.1754 

.1770 

.1752 

.1742 

.1764 

.1767 

.1754 

.1740 

40,000 

.1846 

.1763 

.1812 

.1775 

.1818 

.1815 

.1796 

.1800 

.1818 

.1815 

.1806 

.1792 

41,000 

.1900 

.1807 

.1870 

.1850 

.1850 

.1886 

.1850 

.1845 

.1880 

.1865 

.1860 

.1846 

42,000 

.1955 

.1870 

.1921 

.1880 

.1901 

.1925 

.1898 

.1895 

.1930 

.1915 

.1909 

.1895 

43,000 

.2005 

.1905 

.1980 

.1940 

.1960 

.1980 

.1955 

.1045 

.1982 

.1976 

.1963 

.1949 

44,000 

.2068 

.1960 

.2038 

.1979 

.2020 

.2043 

.2005 

.2004 

.2030 

.2027 

.2016 

.2002 

45,000 

.2103 

.2030 

.2068 

.2039 

.2065 

.2063 

.2052 

.2xxa 

.2076 

.2072 

.2065 

.2051 

46,000 

.2190 

.2062 

.2130 

.2100 

.2106 

.2119 

.2095 

.2100 

.2123 

.2121 

.2115 

.2101 

47,000 

.2210 

.2110 

.2171 

.2138 

.2155 

.2175 

.2131 

.2150 

.2167 

.2167 

.2157 

.2143 

48,000 

.2345 

.2155 

.2230 

.2201 

.2198 

.2220 

.2189 

.2196 

.2213 

.2210 

.2206 

.2192 

49,000 

.2290 

.2198 

.2264 

2225 

.2250 

.2255 

.2230 

.2235 

.2255 

.2249 

.2245 

.2231 

50.000 

.2335 

.2235 

.2310 

!2266 

.3280 

.2304 

.2270 

.2278 

.2291 

.2292 

.2286 

.22'/2 

51,000 

.2375 

.2285 

.2341 

.2310 

.2317 

.2348 

.2311 

.2317 

2343 

.2335 

.2328 

.2314 

52,000 

.2414 

.2325 

.2380 

.2350 

.2358 

.2388 

.2355 

.2360 

.2371 

.2381 

.2368 

.2354 

53,000 

.2469 

.2365 

.2425 

.2395 

.2400 

.3426 

.2390 

.2397 

.2415 

.2419 

.2410 

.2396 

54,000 

.2493 

.2416 

.2460 

.2434 

.2440 

.2462 

.2430 

.2435 

.2452 

.2451 

.2447 

.2433 

55.000 

.2525 

.2436 

.2497 

.2465 

.2475 

.2504 

.2463 

.2466 

.2484 

.2481 

.2480 

.2466 

56,000 

.2553 

.2470 

.2528 

.2500 

.2511 

.2532 

.2500 

.2506 

.2524 

.2520 

.2514 

.2501 

57,000 

.2895 

.2500 

.2560 

.2537 

.2544 

.2569 

.2538 

.2536 

.2560 

.2555 

.2549 

.2536 

58,000 

.2628 

.2538 

.2597 

.2571 

.2575 

.2596 

.2569 

.2568 

.2596 

.2590 

.2583 

.2570 

50,000 

.2660 

.2568 

.2624 

.2508 

.2608 

.2625 

.2598 

.2604 

.2618 

.2626 

.2613 

.2600 

60,000 

.2668 

.2905 

.2652 

.2825 

.2629 

.2660 

.2627 

.2630 

.2657 

.2650 

.2641 

.2628 
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Load  per 
■quare 
inch  on 
orusher 
gauge 

one-tenth 
square 

incmarea. 

Total  compressions. 

Mean 

cor- 

L 

3. 

8. 

4. 

6. 

6. 

7. 

& 

0. 

10. 

Mean. 

Poundi. 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,060 
96,000 
98,000 
100,000 

Inch. 
.2645 
.2800 
.3860 
.2805 
.2945 
.2990 
.3030 
.3075 
.3115 
.3150 
.3183 
.3219 
.3260 
.3281 
.3317 
.8340 
.3372 
.3395 
.3418 
.3447 

Inch. 

.2650 
.2706 
.2750 
.2815 
.2854 
.2906 
.2940 
.2975 
.3015 
.3052 
.3090 
.3124 
.3155 
.3187 
.3216 
.3248 

;lo5 

.3325 
.3349 

Inch. 
.2710 
.2765 
.2814 
.2865 
.2906 
.2055 
.3000 
.3085 
.3073 
.3110 
.3140 
.3175 
.3210 
.3240 
.3268 
.3298 
.3322 
.3347 
.3374 
.3400 

Inch. 
.2690 
.2730 
.2790 
.2840 
.2884 
.2927 
.2980 
.3020 
.3058 
.3095 
.3130 
.3165 
.3203 
.3234 
.3260 
.3281 
.3316 
.3342 
.3371 
.3396 

Inch. 
.2600 
.2743 
.2796 
.2848 
.2897 
.2940 
.2977 
.3025 
.3060 
.3090 
.3130 
.3171 
.3109 
.3230 
.3258 
.3285 
.3316 
.3340 
.3366 
.3392 

Inch. 
.2710 
.2770 
.2815 
.2876 
.2919 
.2969 
.3002 
.3041 
.3084 
.3118 
.3155 
.3192 
.3224 
.3252 
.3283 
.3305 
.3335 
.3357 
.3386 
.8414 

Inch. 
.2688 
.2740 
.2793 
.2840 
.2803 
.2929 
.2970 
.3019 
.3052 
.3091 
.3129 
.3161 
.3198 
.3228 
.3255 
.3290 
.3310 
.3336 
.3362 
.3390 

Inch. 
.2687 
.2750 
.2704 
.2848 
.2887 
.2935 
.2976 
.3017 
.3054 
.3093 
.3125 
.3159 
.3194 
.3225 
.32.'i0 
.3285 
.3310 
.3336 
.3362 
.3383 

Inch. 
.2709 
.2756 
.2812 
.2858 
.2905 
.2952 
.3000 
.3030 
.3075 
.3108 
.3142 
.3173 
.3209 
.3343 
.3268 
.3297 
.3330 
.3352 
.3384 
.3402 

Inch. 
.2711 
.2762 
.2805 
.2853 
.2902 
.2954 
.2990 
.3099 
.3071 
.3110 
.3146 
.3179 
.3216 
.3240 
.3270 
.3304 
.3329 
.3360 
.3379 
.8410 

.2754 
.2802 
.2855 
.2899 
.2946 
.2987 
.3038 
.3066 
.3102 
.3137 
.3172 
.3206 
.3236 
.3356 
.3293 
.3322 
.3347 
.3373 
.3396 

Inch. 

.Tffn 

.2741 
.2789 
.2843 
.2887 
.2034 
.2975 
.3016 
.3054 
.3090 
.3125 
.3162 
.3196 
.3226 
.3255 
.3284 
.3313 
.3338 
.3364 
.3380 

Mean  compression  of  10  cylinders  from  Frankford  Arsenal.     Metal 
purchased  May  20,  1901. 
Table  for  use  with  crusher  gauge  one-thirtieth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  '.4997;  diameter,  '.2044. 


square 
Inchon 
crusher 
gauge 
one- thir- 
tieth 
square 
hicharea. 

Total  compressiona. 

Mean 
cor- 

recUNd 
sets. 

1. 

2. 

3. 

4. 

6. 

Inch. 
0. 
.0005 
.0032 
.0049 
.0067 
.0085 
.0104 
.0122 
.0145 
.0164 
.0186 
.0205 
.0224 
.0253 
.0275 
.0300 
.0320 
.0344 
.0366 
.0393 
.0419 
.0440 
.0470 
.0495 
.0520 
.0549 
.0576 
.0602 
.0630 
.0662 
.0687 

6. 

7. 

8. 

9. 

10. 

Mean. 

Pounds. 
3,000 
6,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,010 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
35,000 
86,000 
87,000 

Inch. 
0. 

.0005 
.0038 
.0050 
.0069 
.0086 
.0106 
.0129 
.0140 
.0165 
.0182 
.0207 
.0226 
.0249 
.0269 
.0290 
.0320 
.0342 
.0363 
.0388 
.0414 
.0436 
.0462 
.0489 
.0515 
.0540 
.0564 
.0588 
.0620 
.0645 
.0665 

Inch. 
0. 

.0005 
.0026 
.0(M4 
.0054 
.0075 
.0091 
.0110 
.0130 
.0150 
.0170 
.0193 
.0215 
.0235 
.0257 
.0279 
.0300 
.0324 
.0345 
.0370 
.0396 
.0420 
.0435 
.0465 
.0495 
.0525 
.0550 
.0668 
.0506 
.0626 
.0662 

Inch. 
0. 
.OOKi 
.0028 
.0049 
.0065 
.0084 
.0104 
.0123 
.0142 
.0165 
.0184 
.0209 
.0228 
.0249 
.0272 
.0296 
.0317 
.0340 
.0368 
.0391 
.0419 
.0444 
.0470 
.0493 
.0522 
.0560 
.0573 
.0600 
.0616 
.0646 
.0676 

Inch. 
0. 

.0005 
.0014 
.0027 
.0042 
.0058 
.0074 
.0089 
.0110 
.0128 
.0150 
.0169 
.01»4 
.0206 
.0235 
.0253 
.0275 
.0296 
.0319 
.0340 
.0365 
.0390 
.0410 
.0440 
.0460 
.0485 
.0513 
.05^13 
.0565 
.0590 
.0616 

Inch. 

0. 
.0006 
.0027 
.0045 
.0057 
.0075 
.0096 
.0114 
.0135 
.0157 
.0176 
.0202 
.0218 
.0246 
.0363 
.0284 
.03m 
.0330 
.0353 
.0376 
.0405 
.0425 
.0467 
.0478 
.0500 
.0528 
.0554 
.0579 
.OiM 
.0630 
.0660 

Inch. 
0. 
.0007 
.0024 
.0035 
.0051 
.0069 
.0085 
.0104 
.0123 
.0145 
.0162 
.0185 
.0204 
.0225 
.0248 
.0270 
.0291 
.0318 
.0338 
.0362 
.0387 
.0415 
.0438 
.0462 
.0488 
.0510 
.0532 
.0558 
.0584 
.0615 
.0639 

Inch. 
0. 
.0010 
.0028 
.0042 
.0063 
.00/; 
.UU98 
.0115 
.0134 
.0155 
.0174 
.0198 
.0216 
.0236 
.0249 
.0267 
.0292 
.0317 
.0340 

.0381 
.0400 
.0425 
.0454 
.0479 
.0505 
.0530 
.0550 
.0580 
.0609 
.0635 

Inch. 
0.    . 
.0006 
.0034 
.0048 
.0065 
.0084 
.0102 
.0122 
.0143 
.0160 
.0184 
.0207 
.0226 
.0249 
.0274 
.0294 
.OGO 
.0342 
.0364 
.0389 
.0415 
.0440 
.0467 
.0489 
.0513 
.0540 
.0560 
.0580 
.0617 
.0640 
.0672 

Inch. 
0. 
.0007 
.0025 
.0040 
.0055 
.0075 
.00tt4 
.0114 
.0134 
.0156 
.0173 
.0104 
.0210 
.0238 
.02t.O 
.0278 
.0308 
.OXW 
.03,';9 
.0383 
.0105 
.0428 
.0460 
.0481 
.0508 
.0536 
.0658 
.0585 
.0621 
.0640 
.0680 

Inch. 

0. 
.0006 
.0028 
.0043 
.0058 
.OO/V 
.0095 
.0114 
.0134 
.0155 
.0174 
.0197 
.0215 

.0260 
.0281 
.0305 
.0329 
.0352 
.0376 
.0401 
.0424 
.0449 
.0475 
.0600 
.0587 
.0651 
.0575 
.0603 
.0630 
.0668 

Inch. 
0. 
.0004 
.0023 
.0037 
.0053 
.0070 
.0067 
.0106 
.0124 
.0144 
.0163 
.0186 
.0204 
.0228 
.0249 
.0270 
.0294 
.0317 
.0340 
.0363 
.0389 
.0412 
.0437 
.0463 
.0488 
.0616 
.0510 
.0563 
.0580 
.0616 
.0644 

COPPER  OTLINDEBS   FOE  PBE8SUHE   OAUOE9. 
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I^OMlpU 

Total  oompresaions. 

•quare 
Inchon 

Mean 

crusher 

cor- 

ffikuge 

lected 

ot^tcnA 

L 

3. 

a. 

4. 

& 

6. 

7. 

8. 

IL 

10. 

Mean. 

■eta. 

■auare 
inch  area. 

PoWMJb. 

Inch. 

In€h. 

Inek. 

IndL 

IndL 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

IndL 

38,000 

.0700 

.0680 

.0705 

.0636 

.0714 

.0690 

.0668 

.0662 

.0605 

.0704 

.0685 

.0671 

39,000 

.0730 

.0710 

.0734 

.0666 

.0740 

.0715 

.0690 

.0091 

.0724 

.0726 

.0713 

.0699 

4OQ00 

.0755 

.0740 

.0755 

.0694 

.0765 

.0740 

.0720 

.0720 

.0744 

.0748 

.0736 

.0724 

A^.ifOO 

.0768 

.0764 

.0785 

.0720 

.0794 

.0765 

.0749 

.0745 

.0771 

.0781 

.0764 

.0750 

Ai.^m 

.0790 

.0792 

.0614 

.0749 

.0820 

.0794 

.0774 

.0775 

.0620 

.0614 

.0794 

.0780 

iV^lOO 

.0618 

.0615 

.0640 

.0780 

.0855 

.0629 

.0806 

.0602 

.0627 

.0644 

.0822 

.0606 

44.100 

.0635 

.0850 

.0860 

.0610 

.0685 

.0650 

.0634 

.0627 

.0660 

.0679 

.0649 

.0835 

*.ViJOO 

.0860 

.0880 

.0896 

.0015 

.0670 

.0663 

.0660 

.0679 

.0900 

.0877 

.0663 

4<^lD0 

.0896 

.0900 

.0928 

.0662 

.0940 

.0690 

.0892 

.0689 

.0900 

.0930 

.0903 

.0889 

47.  100 

.0918 

.0935 

.0054 

.0690 

.0968 

.0926 

.0926 

.0023 

.0928 

.0952 

.0932 

.0918 

4^,1  DO 

.0952 

.0960 

.0980 

.0920 

.0999 

.0949 

.0948 

.0960 

.0955 

.0988 

.0960 

.0946 

4'>,ilOO 

.0960 

.0980 

.1004 

.0945 

.1025 

.0970 

.0975 

.0974 

.0991 

.1018 

.0966 

.0972 

frfj^no 

.1018 

.1004 

.1032 

.0070 

.1050 

.0994 

.0994 

.1006 

.1023 

.1051 

.1014 

.1000 

5]  jno 

.1040 

.1035 

.1065 

.0968 

.1067 

.1034 

.1026 

.1040 

.1041 

.1080 

.1044 

.1030 

y'.^lOO 

.1066 

.1070 

.1095 

.1019 

.1125 

.1065 

.1054 

.1073 

.1075 

.1124 

.1076 

.1062 

J^t.rJOO 

.1095 

.1095 

.1116 

.1060 

.1146 

.1064 

.1062 

.1108 

.1106 

.1138 

.1108 

.1068 

^100 

.1132 

.1125 

.1144 

.1070 

.1179 

.1116 

.1110 

.1130 

.1140 

.1170 

.1132 

.1118 

iV.iWO 

.1154 

.1145 

.1184 

.1110 

.1214 

.1170 

.1122 

.1165 

.1165 

.1197 

.1163 

.1149 

>i,'IOO 

.1166 

.1180 

.1215 

.1134 

.1244 

.1206 

.1160 

.1195 

.1195 

.1230 

.1193 

.1180 

'jT  "WO 

.1218 

.1205 

.1235 

.1161 

.1275 

.1214 

.1190 

.1228 

.1225 

.1260 

.1220 

.1207 

l.h.'JOO 

.1239 

.1233 

.1255 

.1179 

.1330 

.1230 

.1216 

.1245 

.1256 

.1273 

.1246 

.1233 

Mf.rJOO 

.1272 

.1257 

.1290 

.1210 

.1360 

.1256 

.1242 

.1282 

.1290 

.1305 

.1276 

.1263 

M}JIOO 

.1297 

.1281 

.1318 

.1235 

.1380 

.1281 

.1268 

.1314 

.1319 

.1345 

.1304 

.1291 

Uii.UOO 

.1375 

.1373 

.1377 

.1291 

.1429 

.1350 

.1338 

.1369 

.1378 

.1400 

.1368 

.1355 

64,000 

.1435 

.1425 

.1427 

.1350 

.1479 

.1396 

.1390 

.1438 

.1435 

.1452 

.1423 

.1410 

M.OOO 

.1510 

.1476 

.1483 

.1433 

.1530 

.1451 

.1448 

.1489 

.1486 

.1536 

.1483 

.1470 

68,000 

.1548 

.1525 

.1537 

.1465 

.1589 

.1505 

.1509 

.1560 

.1562 

.1570 

.1536 

.1524 

70,000 

.1588 

.1580 

.1590 

.1520 

.1640 

.1568 

.1571 

.1614 

.1611 

.1625 

.1591 

.1579 

72,000 

.1644 

;1635 

.1645 

.1570 

.1695 

.1619 

.1622 

.1670 

.1657 

.1690 

.1645 

.1633 

74,000 

.1700 

.1688 

.1697 

.1625 

.1758 

.1676 

.1680 

.1718 

.1735 

.1760 

.1708 

.1691 

76,000 

.1755 

.1744 

.1755 

.1679 

.1808 

.1740 

.1743 

.1776 

.1770 

.1789 

.1756 

.1744 

78,000 

.1805 

.1794 

.1810 

.1730 

.1850 

.1781 

.1800 

.1829 

.1817 

.1843 

.1806 

.1794 

80,000 

.1858 

.1844 

.1870 

.1781 

.1900 

.1833 

.1840 

.1881 

.1874 

.1891 

.1858 

.1846 

82,000 

.1900 

.1896 

.1930 

.1839 

.1948 

.1880 

.1906 

.1936 

.1923 

.1949 

.1911 

.1899 

84,000 

.1956 

.1943 

.1965 

.1884 

.2007 

.1940 

.1953 

.1965 

.1969 

.2002 

.1961 

.1951 

86,000 

.2006 

.9000 

.1936 

.2040 

.1987 

.2002 

2035 

.2029 

.2048 

.2011 

.2001 

88,000 

.20^0 

.2045 

.2066 

.1962 

.2068 

.2041 

.2050 

.2090 

.2073 

.2098 

.2060 

.2050 

90,000 

.2111 

.2095 

.2115 

.2035 

.2134 

.2060 

.2097 

.2135 

.2120 

.2150 

.2107 

.2097 

02,000 

.2158 

.2140 

.2157 

.2060 

.2185 

.2131 

.2145 

.2180 

.2164 

.2194 

.2153 

.2144 

M,000 

.2195 

.2183 

.2205 

.2125 

.2225 

.2172 

.2190 

.2223 

.2220 

.2243 

.2196 

.2189 

96,000 

.2248 

•  2220 

.2250 

.2170 

.2270 

.2226 

.2236 

.2272 

.2256 

.2280 

.2244 

.2235 

96,000 

.2290 

.2275 

.2289 

.2217 

.2315 

.2265 

.2282 

.2315 

.2294 

.2323 

.2287 

.2278 

100,000 

.2830 

.2311 

.2343 

.2265 

.2374 

.2320 

.2315 

.2353 

.2338 

.2370 

.2331 

.2322 

WHSBL8  AVD  AXLB 


OF  A  76.MILLIMBTEB  MOWTADI-Oinr 
CABBIAOB. 


The  wheels  were  loaded  by  pressure  applied  at  their  rims,  acting 
in  an  inward  direction.  The  reduction  m  the  gauge  of  the  wheels 
was  determined  under  successively  increased  loads  and  the  deflection 
of  the  axle  observed  at  the  middle  of  its  len^h,  as  shown  bv  the 
accompanying  photograph.  After  the  test  the  condition  ox  the 
wheels  is  shown  by  the  second  photograph  herewith. 

Test  of  Wheels  and  Axle  for  a  75-Millimeter  Mountain- 
Gun  Carriage. 


Applied 
loads. 

Reduction 
in  gauge. 

Deflection 
of  axle. 

Remark!. 

Poundt. 

Inches. 

Inch, 

aoo 

0.  ' 

0. 

Initial  loftd. 

400 

.07 

.003 

SOO 

.14 

.006 

eoo 

.20 

.007 

^ 

700 

.28 

.010 

800 

.37 

.012 

900 

.'•-7 

.014 

1,000 

.63 

.017 

1,100 

.02 

.019 

1,200 

.72 

.022 

1,300 

.81 

.025 

Reated  one-half  hour. 

1,400 

.91 

.028 

l,fiOO 

1.00 

.090 

],eoo 

1.10 

.032 

1,700 

1.20 

.035 

1,800 

1.30 

.037 

. 

1,900 

1.42 

.030 

2,000 

1.53 

.041 

2,100 

1.65 

.045 

2,200 

1.78 

.047 

2,300 

1.93 

.060 

2,400 

2.06 

.062 

2,fi00 

2.20 

.064 

2,000 

2.36 

.057 

2,700 
2,800 
4,100 

2.57 
2.77 

.060 
.063 

Spokes  disturbed  at  hub. 

Ultimate  fitrength. 

Fractured  two  spokes  at  the  hub  and  one  spoke  at  tenon  at  the 
felloe.  Bent  the  inner  flange  of  the  hub.  Axle  permanently 
deflected  along  the  middle  of  its  length.  Hubs  worked  freely  on 
journals  after  the  test. 

New  wheels  were  placed  on  the  axle  after  the  test,  and  their  gauge 
measured  at  bottom  2'-2^^,  as  against  2'-3f',  the  gauge  of  a  new 
fmished  axle,  showing  a  difference  of  i". 

The  deflection  of  tne  axle  was  such  that  the  gauge  of  the  wheels 
was  a  minimum  on  the  front  quarter. 
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76   M-M   MOUNTAIN   GUN  CARRIAGE  WHEELS  AND  AXLE,  APPEARANCE  AT 

COMMtNCEMENT  OF  THE  TEST,  DEFLECTION  BAR 

AND   MICROMETER   IN   POSITION. 


>P'     CO   .   BOSTON. 


M-M   MOUNTAIN   GUN   CARRiAGE    WHEELS   AND   AXLE,  APPEARANCE   AT 
THE   END   OF  TME   TEST,    SHOWING  WANNER   OF  FAILURE. 


62INCH  CARBON  STEEL  INGOT. 


CHEMICAL  COMPOSITION. 

Carbon 58 

Manganese 73 

Silicon 20 

Phosphorus 028 

Sulphur 023 
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62-inoh  carbon  steel  ingot.  .  223 

Metal  from  62-Ingh  Octagonal  Carbon-Steel  Ingot. 

Forged   specimens — souare  bars   drawn   down   to   square   bars^ 
foiled  and  treated  at  dinerent  temperatures. 

Original  dimensions  of  specimens,  If  by  If  by  12^  long.     Drawn 
down  to  about  1^  square. 

No.  8015. 

Heated  low  forging  heat,  dark  salmon  (expansion,  ^.222  in  12''.502), 
and  drawn  down  under  the  hanmier.     Reduction,  59.1  per  cent. 
Cooled  in  sand, 
Marks,  1*. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


■qnara 

In  gaagad  laigth. 

ReniAxki. 

Slonga- 

8«t. 

Pommdt. 

1,000 
5,000 
10,000 
30,000 
30,000  • 
35,000 
10,000 
45,000 
50,000 
56,000 
57,000 
57,500 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
03,000 
96,000 
09,840 
0 

Inch. 

0. 
.0003 
.0006 

.0018 
.0028 
.0033 
0039 
.0044 
.0049 

.oaw 

.0057 

indk. 

0. 

0. 

InitialloML 
EUaticUmit.    LoadfaQ. 

Tensile  strensUi. 
=21. 3  per  cent. 

0. 

0. 

0. 

.0075 

.0080 

.0135 

.0285 

.0301 

.0322 

.0341 

.0365 

.0415 

.0460 

.0515 

.0572 

.0630 

.0600 

.0826 

.0900 

.1180 

.1419 

.18 

.33 

.44 

.64 

Elongation  of  mch  sections,  ^^.25*,  ".26*,  "AS. 
Diameter  at  fracture,  '.43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  fine  silky. 
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!-INCfl    CARBON    STEEL   INOOT. 
No.  8016. 


Heated  low  forging  heat  (expansion,  ^.222  in  12'.502)  and  drawn 
down  under  the  hammer.     Reauction,  57.6  per  cent. 
Cooled  in  sand. 
Annealed  at  blood  red. 
Marks,  1**. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


loAoa  per 
square 
Inch. 

In  gauged  length. 

Remark!. 

Elonga- 
tion: 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
43,000 
50,000 
55,000 
56,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62.000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
0 

Inch. 

0. 
.0003 
.0009 
.0029 
.0040 
.0045 
.0050 
.0055 
.0056 
.0072 
.0105 
.0308 
.0317 
.0335 
.0355 
.0382 
.0439 
.0490 
.0550 
.0668 
.0810 
.0982 
.1184 
.1440 
.17 
.23 
.40 
.64 

inch, 

0. 
0. 

Initial  load. 

Elastic  limit.    LoadlelL 

Tensile  strength. 
=^21.3  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  ".35*,  *.17,  ".12. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


I-INOH    CARBON    STEEL   INGOT. 

No.  8017. 
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Heated  low  forging  heat  (expansion,  ''.222  in  12^.505)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 
Cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  1***. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


loads  per 
square 
inch. 

In  gauged  length. 

Remarks. 

ElongAr 
tion. 

Set. 

Pound*. 
],000 
5.000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
56,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
58,000 
60,000 
62.000 
64,000 
68,000 
?A000 
76,000 
80,000 
84.000 
88,000 
92,000 
M.OOO 
0 

Inch. 

0. 
.0003 
.0008 
.0027 
.0037 
.0(M2 
.0017 
.0052 
.0053 
.0087 
.0144 
.0317 
.0335 
.0350 
.0372 
.0430 
.0481 
.0541 
.0602 

Inch. 
0. 
0. 

Initial  load. 

0. 

6. 

Elastic  Umit.    LoadfeU. 

.0745 
.0906 
.1078 

.1315 

.15 

.20 

.30 

.42 

.75 

Tensile  strength. 

1  -^25  per  cent. 

Elongation  of  inch  sections,  '.29*,  "^.31*,  ''.15. 
Diameter  at  fracture,  ".42;  area,  .1386  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky, 

a  Doc.  291,  58-3 ^16 
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e2-IN0H    CARBON    STEEL    INGOT. 

No.  8018. 


Heated  low  forging  heat  (expansion,  *'.224  in  12*'. 504)  and  drawn 
down  under  the  hammer.     Reauction,  59.5  per  cent. 
Cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  2*. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3".  » 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarlu. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,0(M) 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
48,000 
4fl,000 
50,000 
51,000 
52,000 
5:1,000 
54.000 
56,000 
58,000 
60,  (KX) 
64.000 
68.000 
72.000 
76,000 
80.000 
84,000 
88,010 
92,000 
95,0C0 
0 

Inch. 
0. 

.ooaj 

.00(« 
.(Xr28 
.(M):i8 

.0(M3 
.0048 
.0050 

Inch. 
0. 
0. 

Initial  load. 

Khislic  limit.    Load  (elL 

Tonsilp  strength. 
19  |)er  i-ent. 

0. 

0. 

.0065 
.0070 
.0168 
.0205 
.0245 
.(r260 
.0286 

.o:«2 

.a375 
.0424 

.05;« 
.oam 

.0780 

.0916 

.1132 

.i;J65 

.17 

.23 

.37 

.67 



Elongation  of  inch  sections,  ".36*,  *'.12,  *'.09. 
Diameter  at  fracture,  '^.40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fine  silky. 


1-INOH    CARBON    STEEL   INGOT. 
No.  8019. 
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Heated  low  forging  heat  (expansion,  ''.224  in  12*. 504)  and  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 
Cooled  in  sand. 
Annealed  at^low  yellow. 
Marks,  2**. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


loads  per 
square 
inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
I.OOO 
5,000 
10,000 
90,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
56,000 
57,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
02,400 
0 

Indi. 

0. 
.0003 
.0009 

.0040 
.0W5 
.0050 
.0052 
.0053 

Inch. 
0. 
0. 

IniUal  load. 

0. 

0. 

.0054 

.0057 

.0058 

.0082 

.0257 

.0420 

.0446 

.0465 

.Oils 

.0640 

.0790 

.0935 

.1154 

.1400 

.18 

.23 

.36 

.42 

.67 

Elastic  limit.    Load  felL 

Tensile  strength. 
r=22.3  per  cent. 

Elongation  of  inch  sections,  "^.20,  ''.36*,  ''.U. 
Diameter  at  fracture,  ''.41;  area,  .1320  square  inch. 
0)Dtraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INCH    CARBON    STEEL   INGOT. 

No.  8020. 


Heated  low  forging  heat  (expansion,  *.224  in  12*'.504)  and  drawn 
down  under  the  hammer.     Reauction,  58.7  per  cent. 
Cooled  in  sand. 
Annealed  at  bright  yellow. 
Marks,  2***. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 
square 
inch.    . 

In  gauged  length. 

Roraarka. 

\ 

Elonga- 
tion. 

Set. 

Pounds. 
1.000 
5,000 
10,000 
30,000 
40,000 
4.'>,00() 
50,000 
51,000 
51,800 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.  (XX) 
80,000 
84,000 
88,000 
92,000 
95,000 
0 

Inch. 
0. 
.0003 

.(XX)8 

.a)28 

.00- H 

.0(m:{ 

.0(MS 
.0049 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  felL 

Tensile  strength. 
-22  per  cent. 

0. 

**"6" 

.0075 

.0117 

.0207 

.0224 

.0243 

.0287 

.(KS:J2 

.a375 

.0433 

.0553 

.0673 

.0815 

.0980 

.1185 

.15 

.18 

.24 

.42 

.66 

Elongation  of  inch  sections,  "AS,  ".32*,  ".21. 
Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 
Contraction  of  area,  44,6  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH    CARBON    STEEL   INGOT. 
No.  8021. 
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Heated  low  forging  heat  (expansion,  *.224  in  12''. 501)  and  drawn 
down  under  the  hammer.     Keauction,  61  per  cent. 
Cooled  in  sand. 
Annealed  at  wliite  heat. 
Marks,  3*. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^. 


loads  per 
square 
Inch 

In  gauged  length. 

RemarkB. 

Elonga- 
Uon. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
30,000 
40.000 
43,000 
44.000 
45,000 
46.000 
47,000 
4«,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,«J0O 
68,000 
72,000 
76.000 
80.000 
84,000 
88.000 

y2,(«o 

96.000 

100,000 

lOT.  120 

0 

Inch. 

0. 
.0003 
.0008 
.0029 
.0041 
.0044 
.0046 
.OWQ 
.0056 
.0064 
.0078 
.0088 
.0102 
.0126 
.0167 
.0201 
.0210 
.0279 
.0367 
.0461 
.0565 
.06«6 
.0808 
.0352 
.11 
.13 
.17 
.22 
.37 
.46 

Inch. 

0. 

0. 

Initial  l<^. 
Klastic  Umlt. 

Tonslle  atwnjfth. 
-15.3  percent. 

6. 
.0001 



.0017 

.02W> 



Elongation  of  inch  sections,  ''.23*,  ''.14,  ''.09. 
Diameter  at  fracture,  "AT;  area,  .1735  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Appearance  of  fracture,  ^anular,  silky  center. 
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62-INCH    CARBON   STEEL   INGOT. 

No.  8022. 


Heated  hi^h  forging  heat,  light  salmon  (expansion,  ''.237  in  12''.502), 
and  drawn  aown  under  the  hammer.     Reauction,  61  per  cent. 
Cooled  m  sand. 
Marks,  6*. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUed 

loads  pet 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pound*. 

1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 

56,000 

57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
68,000 
72,000 
76.000 
80,000 
JM.OOO 
88,000 
92,000 
96,000 
100,000 
104,000 
106.000 
0 

Inch. 
0. 
.0003 
.0006 
.0028 
.0030 
.0044 
.0050 
.0057 
r        .0060 
t        .0172 
.0189 
.0205 
.0226 
.0246 
.0285 
.0336 
.0421 
.0520 
.0622 
.0748 
.0866 
.1005 
.1225 
.15 
.18 
.26 
.40 
.55 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
18.3  iKjr  cent. 

0. 

0. 

Elongation  of  inch  sections,  ".14  ,".31*,  ".10. 
Diameter  at  fracture,  ".44;  area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Appearance  of  fracture,  silky,  in  part  fine  granular. 


62-INOH   CARBON   StEEL   INGOT*. 
No.  8023. 
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Heated  high  forging  heat  (expansion;  ''.237  in  12*. 502)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 
Cooled  in  sand. 
Annealed  at  blood  red. 
Marks,  6**. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


loads  p«r 
square 
inch 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 
54,000 
55,000 
56,  (X» 
67,000 
58,000 
60,000 
62,000 
61.000 
68,000 
72.000 
76,(JOO 
80,000 
»t,(JOO 
88,000 
92,000 
06,000 
100,000 
104,000 
106,060 

Inch. 

0. 

.0003 
.0009 
.0029 
.0030 

Inch. 
0. 
0. 

Initial  load. 

Klastic  limit. 
Load  fell. 

Tonsilc  iitrength. 
-17  percent. 

• 

0. 

.0044 

.oaw 

.0CK'>5 

.006:} 

.0069 
.0085 
.0189 

0. 

.0198 
.01' 16 
.0L».'i8 

.auo 

.01TJ 

.ooir. 

.0740 
.0862 
.  1018 

.  lari 

.15 
.18 
.26 

.m 

.51 

Elongation  of  inch  sections,  ".24*,  ".17,  *.10. 
Diameter  at  fracture,  ".46;  area,  .1662  square  inch. 
Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  fine  granular,  silky  spot  at  the  circumfer- 
ence. 
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62-INCH    CARBON   STKEL   INGOT. 

No.  8024. 


Heated  high  forging  heat  (expansion,  '.237  in  12*.502)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  6***. 
Diameter,  *'.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


AppUed 
loads  per 

square 

inch. 

In  gauged  length. 

Remarte. 

Elonga- 

Set. 

Pound*. 

1,000 

5,000 

10,000 

.    30,000 

40,000 

45,000 

50,000 

54,000 

55,000 

56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,400 
0 

Inch.     " 
0. 

.0009 
.0030 
.0040 
.0045 
.0051 
.  .0056 
/        .OOM 
t        .0113 
.0180 
.0190 
.0213 
.0259 
.0300 
.0331 
.0421 
.0524 
.0615 
.07.11 
.0859 
.1008 
.1204 
.15 
.18 
.23 
.40 
.53 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  17.7  per  cent. 

0. 

0. 

............ 

Elongation  of  inch  sections,  ".28*,  *.15,  *.10. 

Diameter  at  fracture,  ".46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  fine  granular,  silky  spot  at  circumference 


62-INOH    CARBON    STEEL   INGOT. 


233 


No.  8025. 

Heated  high  forging  heat  (expansion,  *.237  in  12*'. 500)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 
Cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  7*. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


loftdsper 
square 
Inch. 

In  gauged  length. 

Ramarke. 

Elonga- 

Set 

Poniub. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 

50^000 

51,000 
52,000 
53,000 
54,000 
56,000 

Inch. 
0. 
.0003 
.0009 

.0020 
.0030 
.00*5 
/        .0052 
I        .U288 
.0300 
.0328 
.0350 
.0378 
.0434 
.0190 
.0545 
.0665 
.0800 
.0964 
.1164 
.15 
.18 
.24 
.44 
.70 

Inch. 
0. 
0 

Initial  load. 
JElastic  limit. 

0. 

Tensile  strength. 
«23.3  per  cent. 

. 

58,000 

00,000 

04,000 
08,000 
72,000 
70,000 
80,000 
84,000 
88,000 
92,000 
0 

Elongation  of  inch  sections,  *.13,  '.42*,  ''.15. 
Diameter  at  fracture,  ^^.39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INOH    CARBON    STEEL    INGOT. 

No.  8026. 


Heated  high  forging  heat  (expansion,  *.237  in  12*. 500)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  7**. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


AppUed 
loads  per 

square 

Inch. 

In  gauge 

Elonga- 
tion. 

d  length. 
Bet. 

Remarke. 

1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50.000 
65,000 
60,000 
62,000 
62,400 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
72.000 
76.000 
80,000 
84,000 
88.000 
92,000 
96,000 
96,400 
0 

Inch. 

0. 
.0003 
.0009 
.0029 
.0039 
.0(M4 
.0049 
.0054 
.0059 
.0061 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Loadfldl. 

Tensile  strength. 
—21  percent. 

0. 

0. 

.0001 

.0098 

.0121 

.0420 

.0430 

.0447 

.0504 

.0554 

.0609 

.0665 

.0810 

.098,5 

.1190 

.15 

.18 

.23 

.sa 

.41 
.63 

Elongation  of  inch  sections,  ''.28*,  *'.20*,  *.15. 
Diameter  at  fracture,  ^^.47;  area,  .1735  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INGH    CARBON    8TEEI1   INGOT. 
No.  8027. 
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Heated  high  forging  heat  (expansion,  *.237  in  12". 500)  and  drawn 
down  under  the  hammer.     Reduction,  69.1  per  cent. 
Cooled  in  sand. 
Annealed  at  bright  yellow. 
Marks;?***. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


loaosper 
square 

In  gauged  length. 

BemarkB. 

Elongar- 
tion. 

Bet. 

Pounds, 

1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
53,000 
54,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,000 
96,000 
0 

Inch. 
0. 
.0003 

.000? 

.0029 

.0039 

.0044 

.0049 

.0052 

.0072 

.0078 

.0142 

.0241 

.0308 

.0339 

.0396 

.0440 

.05«0 

.0678 

.0837 

.0994 

.1196 

.15 

.18 

.24 

.44 

.64 

Inch. 

0. 

0. 

Initial  load. 

• 

• 

Elastic  limit. 
Load  feU. 

Tensile  strength. 
=  21 .3  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  ''.12,  '.35*,  ''.I?. 
Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  sUky. 
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62-INCH    CARBON    STEEL   INGOT. 

No.  8028. 


Heated  high  forging  heat  (expansion,  ''.232  in  12''. 606)  and  drawn 
down  under  tlie  hammer.     Reduction  61.4  per  cent. 
Cooled  in  sand. 
Annealed  at  white  heat. 
Marks,  8*. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 

loaus  per 

square 

inch. 


Poundt. 
1,000 
5,000 
10.000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
60,000 
64,(X)0 
68,000 
72,000 
76,000 
80,000 
M,000 
88,000 
92,000 
96,000 
97,200 
0 


In  gauged  length. 


Elongar- 
tion. 


Inch. 

0. 

.0003 
.0008 
.0028 
.0038 
.0043 
.0054 
.0078 
.0091 
.0112 
.0128 
.0145 
.0190 
.0231 
.0275 
.0367 
.0488 
.0567 
.0698 
.0837 
.1022 
.13 
.15 
.19 
.26 
.34 
.49 


Set. 


Inch. 
0. 
0. 


Remarln. 


Initial  load. 
Klastic  Umlt. 


Tensile  strength. 
—  Hi.iJ  per  cent. 


Elongation  of  inch  sections,  ".10,  ".10,  *'.29*. 
Diameter  at  fracture,  ".46;  area,  .1662   square  inch. 
Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  granular^  60  per  cent;  silky  center,  40  per 
cent. 


62-INOH   CARBON   STEEL  INGOT. 


No.  8029. 


23? 


Heated  low  forging  heat  (expansion,  '.202  in  12''.f  04;  atA  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 
Reheated  to  initial  forging  temperature  and  c<>oled  in  s&nd. 
Marks,  11*. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


square 
Inch. 

In  gauged  length. 

Fdmafo. 

Elonga- 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
49,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
98,560 
0 

Inch. 

0. 
.0003 
.0000 
.0029 
.0039 
.0044 
.0048 
.0063 
.0073 
.0114 
.0162 
.0167 
.0192 
.0236 
.0275 
.0315 
.0364 
.0471 
.0664 
.0664 
.0826 
.0980 
.1170 
.15 
.18 
.24 
.37 
.62 

Inch. 
0. 
0. 

Initial  loiA 

Elastic  imiC 
LcAdMl 

• 

TensUe  atrengtll. 
-20.7  per  cent. 

0. 

Elongation  of  mch  sections,  ''.20,  ".29  ^  ".13. 
Diameter  at  fracture,  '^.43;  area,   J  452  square  inch. 
Contraction  of  area,  41  9  por  cent. 
Appearance  of  fracture^  dilk/. 
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l-INOH   CARBON    STEEL    INGOT. 
No.  8030. 


Heated  low  torging  heat  (expansion,  *.202  in  12''.504)  and  drawn 
down  under  the  hammer.     Reauction*,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  blood  red. 

Marks,  11**. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
64,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
95,760 

Inch. 

0. 
.0003 
.0008 
.0028 

Inch. 
0. 
0. 

Initial  load. 

Klastic  Umit.    Load  tell. 

• 

Tensile  strength. 
=20.3  per  cent. 

0. 

.0(M3 
.0046 
.00»i3 
.0110 
.0174 
.0195 





.0212 

.0240 

.0285 

.0326 

.0370 

.0435 

.0538 

.0655 

.0790 

.0946 

.1140 

.14 

.18 

.24 

.39 

.61 

Elongation  of  inch  sections,  ".35*,  '^.15,  ''.11. 
Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  silky. 


62-INCH    CARBON   8TEKL   INGOT. 

No.  8031. 
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Heated  low  forging  heat  (expansion,  *.202  in  12''. 504)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 
Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  11***. 
Diameter,  *'.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga^ 
tlon. 

Set. 

Founds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
4S,tlOO 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
M.OOO 
68,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92,000 

94,120 

0 

Inch. 
0. 
.0003 
.0009 
.0029 
.0030 
.0W4 
.0(M8 
.0065 
.0098 
.0182 
.0195 
.0222 
.0271 
.0310 
.0859 
.0406 
.0460 
.0566 
.0606 
.0845 
.1010 
.1220 
.15 
.19 
.26 
f        .37 

.70 

Inch. 
0. 
0. 

Initialload. 

Elastic  limit.    LoadfelL 

0. 

jTensile  strength. 

—23.3  per  cent. 

Elongation  of  inch  sections,  ''.36*,  ''.IT,  ".17. 
Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  silky. 
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62-INOH   CARBON   8TKEL   INGOT. 
No.  8032. 


Heated  to  a  low  forcing  heat  (expansion,  *.207  in  12''.503)  and 
drawn  down  under  the  hammer.     Reduction,  60.6  per  cent. 
Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  12*. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  S". 


Applied 
loails  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
46,000 
47,Oi« 
48.000 
49,0J0 
60,000 
52,  (KX) 
54,000 
56,000 
58,000 
60,0(X) 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
97,200 
0 

Inch. 

0. 
.0003 
.0009 
.0028 
.0039 
.0044 
.0046 
.00.>8 
.0132 
.01t>5 
.0190 
.0732 
.0273 
.0312 
.0360 
.0411 
.0514 
.0635 
.0750 
.0905 
.  1073 
.1290 
.16 
.20 
.30 
.44 
.66 

Inch. 
0. 
0. 

Initial  load. 

0. 

Elastic  limit. 

Tensile  strength. 
=  22  per  cent. 

Elongation  of  inch  sections,  ''.14,  '.33*,  ''.19. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  .44.6  per  cent. 
Appearance  of  fracture,  silky. 


I-INOH   CARBON   STEEL   INaOT. 

No.  8033. 
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Heated  low  forging  heat  (expansion,  ''.207  in  12*'. 503)  and  drawn 
down  under  the  hammer.     Reailction,  58.7  per  cent. 
Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  12**. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


■quare 
inch 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
50,000 
53,000 
'»,000 
56,000 
y»,200 
52,000 
53,000 
54,000 
55,000 
56,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
8R,000 
92.000 
92,480 
0 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Inch. 

0. 
.0003 
.0006 
.0028 
.0038 
.0043 
.0047 
.0049 
.0052 
.0054 
.0055 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
-25  per  cent. 

0. 

0. 

.0090 

.0355 

.0371 

.0380 

.0412 

.0456 

.0520 

.0645 

.0780 

.0935 

.1140 

.1415 

.18 

.23 

.37 

.42 

.76 

Elongation  of  inch  sections,  ".16,  ''.42*,  ''.17. 
Diameter  of  fracture,  ".40;  area,  .1257  square  inch, 
Contraction  of  area,  49.7  per  cent, 
Appearance  of  fracture,  silky. 

H.  Doc  291,  68-3 ^16 
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62-lNOH   CARBON   STEEL    INGOT. 

No.  8034. 


Heated  low  forging  heat  (expansion,  *.207  in  12'.503)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  yellow. 

Marks,  12***. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


Applied 
loads  per 

in  gauge* 

Bquaro 
Inch. 

Elonga- 
tion. 

PouTtds. 

Inch. 

1,000 

0. 

5,000 

.0003 

10,000 

.0008 

30,000 

.0028 

40,000 

.0039 

45,000 

.0044 

50,000 

.oaw 

51,  (XX) 

.0051 

52,  (XX) 

.0070 

48,  (XX) 

.0073 

49,  (XX) 

.0077 

50,  (XX) 

.0107 

51,  (XX) 

.0178 

52,000 

.0206 

54,000 

.0311 

56,000 

.0353 

58,000 

.(xm 

60,000 

.0452 

64,000 

.0567 

68,000 

.0698 

72,000 

.08:^ 

7(J,000 

.1011 

80,000 

.1233 

84.000 

.15 

88,000 

.20 

92,000 

.27 

93,360 

r      .34 

t        .45 

0 

.61 



Set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


?:iastic  limit. 
Load  folL 


■  j  Tensile  strDngth. 
.1  ^20.3  percent. 


Elongation  of  inch  sections,  '^.35*,  ^^.16,  ^'.lO. 
Diameter  at  fracture,  ^.42;  area,  .1385  square  inch« 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture^  fine  silky* 


1-INOH    CARBON   8TEBL   INGOT. 

No.  8035. 


243 


Heated  high  forging  heat  (expansion,  *'.203  in  12''.503)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 
Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Marks,  16*. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^^. 


square 

In  gauged  length. 

BemarkB. 

Elonga- 

tiOXL 

Set 

Pomnd*. 
1,000 
5,000 
10,000 
30,000 
40,000 
.     45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000  . 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
107,200 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0044 
.0051 
.0055 
.0060 
.0074 
.0128 
.0175 
.0212 
.0251 
.0322 
.0404 
.0504 
.0603 
.0710 
.0835 
.0068 
.1138 
.1401 
.16 
.21 
.36 
.46 

Inch. 

0. 

0. 

InlUalload. 
Elastic  limit. 

• 

Tensile  stren^b. 
==  15.3  per  cent. 

0. 

.0002 

Elongation  of  inch  sections,  *'.27*,  ''.lO,  ''.09. 
Diameter  at  fracture,  ^^.45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Appearance  of  ^acture,  granular,  50  per  cent;  silk^  center,  50  per 
cent, 
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62-INOH    CARBON   STEEL   INGOT. 

No.  8036. 


Heated  high  forging  heat  (expansion,  '^.203  in  12*.503)  and  drawn 
down  under  the  hammer.     Reauction,  59.5  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  blood  red. 

Marks,  16**. 

Diameter,  *.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


AppUed 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
60,000 
62,000 
63,000 
64,000 
55,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
106,400 
0 

Inch. 

0. 

.0003 
.0008 
.0028 
.0038 
.0043 
.0049 
.0051 
.0055 
.0148 
.0166 
.0187 
.0224 
.0260 
.0350 
.0430 
.0525 
.0619 
.0730 
.0852 
.I00:i 
.1182 
.1417 
.18 

.2:< 

.37 
.62 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

" 

Tensile  strength. 
—  17.3  percent. 



Elongation  of  inch  sections,  ".13,  ^^.28*,  ''.11. 

Diameter  at  fracture,  ".46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 


i-lKOH   OABBON   STEEL   INGOT. 

No.  8037. 
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Heated  high  forging  heat  (expansion,  ''.203  in  12*'. 503)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 
Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  16***. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


loaasper 

SqUAXB 

inch. 

In  gauged  length. 

RemftrkB. 

Elonga- 
tloi 

Bet. 

Pounds. 
1,000 
5,000 
10.000 
30,000 
40,000 
45,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96.000 
100,000 
104.000 
1U5,200 
0 

Inch. 
0. 

.0003 

.0009 

.0029 

.0039 

.0044 

.0050 

.0052 

.0055 

.0131 

.Ol&l 

.0176 

.0216 

.0266 

.0298 

.0378 

.0477 

.(»65 

.0673 

.0798 

.0932 

.1094 

.1285 

.1550 

.20 

.30 

.42 

.49 

Inch. 
0. 
0. 

Initial  load. 

0. 

.0001 

Elastic  limit. 

- 

Tensile  strength. 

=  16.3  per  cent. 

Elongation  of  inch  sections,  ''.IQ*,  \1H*,  '.12. 

Diameter  at  fracture,  '.48;  area,  .1810  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Appearance  of  fracture,  granular,  silky  spot  at  circumference. 
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rlNOK   OARBON   STEEL   INQOT. 
No.  8038. 


Heated  high  forging  heat  (expansion,  *'.207  in  12*'.498)  and  drawn 
down  under  the  hammer.     Reduction,  61.4  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  cherry. 

Marks,  17*. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loada  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
89,680 
0 

Inch. 

0. 
.0003 
.0008 
.0029 
.0042 
.0051 
.0061 
.0073 
.0085 
.0111 
.0159 
.0233 
.03-10 
.0450 
0562 
.0694 
.0825 
.1025 
.1245 
.16 
.20 
.27 
.42 
.55 

Inch 
0. 
0. 

Initial  load. 
Elastic  limit; 

Tensile  strength. 
=  18.3  per  cent. 

0. 
.0003 

Elongation  of  inch  sections,  '.35*,  '.11,  '.09. 
Diameter  at  fracture,  '.42;  area,  .1885  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Appearance  of  fracture,  granular,  50  per  cent;  silky  center,  50  per 
cent. 


t-lNCH   CABBON   STEEL   INGOT. 
No.  8039. 
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Heated  high  forging  heat  (expansion,  ^.207  in  12^.498)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Reheated  to  initial  forging  heat  and  cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  17**. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


square 
Inch. 

In  gauged  length. 

Remarka. 

Elonga- 
tion!^ 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
52,000 
63,000 
54,000 
55,000 
56,000 
58,000 
00,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 

92,000 

0 

0. 
.0003 
.0009 

.0U90 
.0040 
.0045 
.0052 
.0055 
.0067 
.0069 
.0060 
.0100 
.0155 
.0177 
.0990 
.0110 
.0429 
.0475 
.0534 
.0661 
.0810 
.0986 
.1186 
.1466 
.19 
.24 
f        .37 

^    :?? 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit 
I^ad  fell. 

Tensile  strength. 
—23.7  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  '.25,'. 32*,  '.14. 
Diameter  at  fracture,  '.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INOH   OABBOK   STEEL   INGOT. 

No.  8040. 


Heated  high  forging  heat  (expansion,  *.207  in  12*.498)  and  drawn 
down  under  the  hammer.     Reduction,  61.4  per  cent. 

Reheated  to  initial  forcing  temperature  and  cooled  in  sand. 

Annealed  at  bright  yeUow. 

Marks,  17***. 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


AppUed 
loads  per 

square 

inch. 

In  gauged  length. 

Remarka. 

1 

Elonga- 
tion. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
55,200 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
91,520 

Inch. 

0. 

.UUUi 
.0006 
.0029 
.0039 
.0044 
.0049 
.0054 

Inch. 
0. 
0. 

Initial  load. 

0. 

6. 

RliutiA  limit.    Tioad  fril. 

.0172 

.0210 

.0305 

.0358 

.0378 

.0422 

.0477 

.0542 

.0672 

.0815 

.0095 

.1217 

.15 

.19 

.25 

.41 

.71 

Tensile  strength. 

—  23.7  per  cent. 

Elongation  of  inch  sections,  *'.19,  '.39*,  ''.13. 
Diameter  at  fracture,  '.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


!-INGH   CABBON    8TEEL   INGOT. 

No.  8042. 
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Heated  low  forging  heat  (expansion,  ^.224  in  12^.501)  and  drawn 
down  under  the  hammer.     Reduction^  58.7  per  cent. 
Cooled  in  sand. 
Marks,  3**. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 

loads  per 

■quare 

inch. 

In  gauged  length. 

Remarkt. 

Elonga- 

Bet. 

PfWIMfo. 

1,000 
5,000 
10,000 
30.000 
40,000 
45,000 
50,000 
53,000 
50.000 
51,000 
52,000 
53.000 
54,000 
56.000 
58,000 
60,000 
64,000 
68,000 
72.000 
76,000 
80.000 
84,000 
88.000 
92,000 
94,560 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0088 
.0043 
.0049 
.0051 
.0198 
.0275 
.0293 
.0298 
.0311 
.0364 
.0415 
.0470 
.0604 
.0718 
.0857 
.1027 
.1255 
.15 
.20 
.26 
.40 
.61 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfeD. 

Tensile  strength. 
=  20.3  per  cent. 

0. 

0. 

, 



Elongation  of  inch  sections,  '.23*,  '.27*,  '.11. 
Diameter  at  fracture,  '.43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  fine  silky. 


250 


62-lNCH   OAKBON    STEEL   INGOT. 

No.  8043. 


Heated  low  forging  heat  (expansion  '.222  in  12^.504)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Marks,  4****. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length  3*. 


AppUed 

loads  per 

squari) 

inf^h. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
56,000 
56,800 
51,000 
52,000 
53,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
04,000 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 
.0048 
.0051 
.0056 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    IxMdfalL 

Tensile  strength. 
—  24.3  per  cent. 

0. 

0. 

.0094 

.0226 

.0280 

.0317 

.0362 

.0410 

.0470 

.ttW 

.0718 

.0876 

.1062 

.1280 

.16 

.20 

.28 

.39 

.73 

" 

Elongation  of  inch  sections,  ''.16,  *'.41*,  ''.16. 
Diameter  at  fracture,  *.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


-INOH   CABBON   STEEL   INGOT. 
No.  8044. 
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Heated  high  foi^ng  heat  (expansion,  '.232  in  12^.506)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Marks,  8**. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


loaJaper 

In  gftoged  length. 

Elonga- 
SSaT 

Set 

Pounds. 

1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
60,000 
50,200 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
95,200 
0 

Inch. 

0. 
.0003 
.0009 

.0028 

.0044 
.0061 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfeU. 

TensUe  strength. 
-  20  per  cent. 

0. 

.0001 

.0132 

.0169 

.0000 

.0215 

.0236 

.0289 

.0817 

.0372 

.0418 

.0636 

.0650 

.0794 

.0951 

.1140 

.1370 

.18 

.23 

.30 

.37 

.60 

Elongation  of  inch  sections,  ".12,  ''.27*,  '.21. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Appearance  of  fracture,  silky,  interspersed  with  fine  granulation  at 
circumference. 
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e2-INCH    CARBON    STEEL   INGOT. 

No.  8045. 


Heated  high  forging  heat  (expansion,  '.239  in  12'.503)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Marks,  9****. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarloi. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
49,000 
50,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
0 

Inch. 

0. 

.0003 
.0006 
.0028 
.0039 
.0044 
.0049 
.0002 
.0068 
.0092 
.0230 
.0242 
.02t)3 
.0310 
.0350 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

0. 

.0405 
.0460 
.0585 
.0695 
.0839 
.1017 
.1240 
.1500 

.20 
.27 
.37 
.60 

Ton  Nile  RtrBngth. 

-  20  per  cent. 

Elongation  of  inch  sections,  '.11, 
Diameter  at  fracture,  '.41;  area, 
Contraction  of  area,  47.2  ]^er  cent. 
Appearance  of  fracture,  fine  silky, 


'.17,  '.32*. 

1320  square  inch. 


62-INCH   CARBON    STEEL   INGOT. 

No.  8046. 
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Heated  low  forging  heat  (expansion,  ^.224  in  12". 506)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  13*. 

Diameter,  ''.564: 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


loaos  per 
square 
inch. 

In  gauged  lenglh. 

Remarks. 

Elonga- 
tion. 

Set. 

Poundt, 
1,000 
5,000 
10,000 
»,000 
40,000 
45,000 
47,000 

Inch. 
0. 
.0003 
.0008 
.0028 
.0039 
.0044 
.0046 
r       .oma 

Inch. 

0. 

0. 

Initial  load. 

0. 

Elastic  limit. 

«'«»    li         :q090 

40,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 

07,200 

0 

.0122 
.0169 
.0186 
.0211 
.0255 
.0295 
.0341 
.0388 
.0490 
.0602 
.0724 
.0865 
.1028 
.1238 
.16 
.20 
.27 
r       .37 
1        .43 
.60 

/Tensile  strengtb. 

=20  per  cent. 

Elongation  of  inch  sections,  ^.33*,  *.14,  '.13. 
Diameter  at  fracture,  *',42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  siikj. 
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62-IKOH   OABBON   STEEL   INQOT. 

No.  8047. 


Heated  low  forging  heat  (expansion,  *'.205  in  12''.506)  and  drawn 
down  under  the  hammer.     Reauction,  59.5  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  14***. 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


AppUed 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pound«. 
1,000 
5,000 
10,000 

ao,ooo 

40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64, (KX) 
68,000 
72,000 
76,000 
80.000 
84,000 
88.000 
92,000 
04,900 
0 

0. 
.0003 
.0006 
.0028 
.0038 
.0044 
.0084 
.0155 
.0175 
.0185 
.0214 
.0254 
.0298 
,0044 
.coirz 

.0146 

.0560 

.0680 

.0815 

.0978 

.1178 

.1445 

.19 

.25 

.42 

.59    • 

Inch. 
0. 
0. 

Initial  load. 

0. 

Elastic  limit. 

• 

Tensile  strength. 
- 19.7  per  ceirt. 

Elongation  of  inch  sections,  ".32*,  ".15,  '.12. 
Diameter  at  fracture,  ^^.44;  area,  .152 J  square  inch* 
Contraction  of  area,  39.2  per  cent, 
Appearan&e  of  fracture,  fine  silky, 


[-INCH   CARBON   STEEL    INGOT. 

No.  8048. 
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Heated  high  forging  heat  (expansion,  ^^.207  in  12". 498)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  17****. 

Diameter,  *.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


AppIlfHl 

knclR  per 

aqiinro 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Inch. 
0. 
0. 

Pomnda. 

1.000 
5,000 
10.000 

30,  ax) 

40,000 
44,000 
45.000 
46,000 
47,000 
48.0rM) 
49.(H)0 
50.000 
52,000 
54,000 
56.000 
58.000 
60.000 
64,000 
68.  (KW 
72,000 
76.000 
80,000 
84.000 
88.000 
92,000 
96,000 

96,800 

0 

Inch. 
0. 
.0003 

.0008 
.0028 
.OOC't) 
.001.3 
.005-1 
.00X3 
.0100 
.Oils 
.Ol.W 
.OL-W 
.0106 

Initial  load. 

0. 

Elastic  limit. 

• 

.0211 

.0279 
.(ttJO 
.087r 
.0489 

.(ym 

.0705 

.0816 

.  1015 

.  1221 

.1471 

.20 

.26 

Tensile  strength. 
—  19.3  percent. 



1        ..^l 

) 

1 

1 

Elongation  of  inch  Sections,  ''.IS,  '.15,  '.28*. 

Diameter  at  fracture,  ''.45;  area,  .1590  square  inch. 

(Contraction  of  area,  36.4  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silky  center,  40  per 
cent. 

Maximum  load  sustained  while  specimen  elongated  from  '',31 
to'.61. 
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62-INOH    CARBON   STEEL   INGOT. 


No.  8049. 


Heated  hij^h  forging  heat  (expansion,  '^.232  in  12*.504)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  19***. 

Diameter,  '.664. 

Sectional  area,  .25  square  inch. 

Gauged  length.  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarki. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30.000 
40,000 
45,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
06,000 
08.000 
100,000 
101,360 
0 

/ncA. 
0. 

.0003 
.0008 
.0028 
.0038 
.0043 
.0047 
.0064 

.one 

.0132 

.0155 

.0175 

.0103 

.0231 

.02-/7 

.0316 

.0409 

.0505 

.0610 

.0735 

.0870 

.1031 

.1240 

.15 

.10 

.22 

.26 

.37 

.54 

Inch. 

0. 

0. 

Initial  load. 

0. 
0. 

Elastic  ifinlt. 

Tensile  strength. 
-18  per  cent. 

Elongation  of  inch  sections,  ^^.12,  '^.24*,  *.18. 
Diameter  at  fracture,  '.45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Appearance  of  fracture,  gran^lfl^^  50  p^i:  p^pt;  3Uky  center;  50  per 
cent, 


e2-INCH   OABBON   8TSEL   INOOT. 
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62-INOH   OABBON  STEEL  LNUOI. 
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SHRAPNEL  CASES. 


;i 


1 


3  INCH   SHRAPNEL  CASE. 
PHO"^OGRAP-t  Or   CA«;E   no.   1.  AFTER  RUPTLRE,  AND   STRP  FOR  BENDING  TEST. 


Ht.    O-'rPE    CO..   BOSTON. 


SHBAPNEL  OASBS. 
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Shrapnel  cases  received  from  Frankford  Arsenal. 
Cases  made  by  the  Bethlehem  Steel  Company. 
Two  finished  cases  and  one  rough-turned  case. 

FmsT  Case. 


TEST  BY   INTERIOR  HYDBOSTAXIC   PRESSURE. 

Exterior  diameter  of  case  turned  to  2^.92. 
Interior  diameter  of  case  bored  to  2^.715  for  a  length  of  5'. 
Case  entered  testing  cylinder  1',  leaving  4'  len^h  of  reduced 
thickness  of  walls  exposeci  to  the  interior  pressures  of  the  test. 
Sectional  area  of  piston,  5.79  square  incnes. 


Applied  loads. 

Exterior 

diameter 

of  case. 

Remarks. 

Total  on 
pUton. 

Interior 
pleasure 

Fiber 

stress  on 

case  per 

square 

inch. 

Pounds 
0 
24,000 
30,000 
35,000 
40.000 
43,000 
46,000 
50,000 
52,600 

Pounds. 
0 
4,145 
5,181 
6,045 
6,908 
7,426 
7,945 
8,636 
9,065 

Pounds. 

0 

58,424 

Inches. 
2.92 
2.94 
2.95 
2.97 
2.99 
3.00 
3.04 
3.07 

Rapid  expansion. 
Ultimate  strength. 

iii,Mi6 

128,064 

Case  ruptured  longitudinally,  beginning  at  a  point  in  the  exterior 
surface  near  the  middle  of  the  lengtn  of  the  section  of  reduced  thick- 
The  line  of  rupture  extended  in  one  direction  to  the  end  of 


ness. 


the  case;  in  the  opposite  direction  to  the  end  of  the  reduced  part, 
where  the  line  of  fracture  bifurcated,  curving  to  circumferential 
directions. 

Appearance  of  fracture,  granular. 

Length  of  circumference  after  rupture,  maximum,  10' •40* 

Circumferential  extension,  1^.23  » 13.4  per  cent. 


262  8HBAPNEL   OASES. 

Second  Case. 

LOKOrrUDINAL  GOlfPBESSIOK  TEST. 

Threaded  section  at  forward  end  cut  off. 
Sectional  area,  minimiiTn,  1.376  square  inches. 
Gauged  length,  established  forward  the  band,  5'. 


AppUed  loftda. 

m  gauged  tenfttli. 

Remarks. 

Totftl. 

FersquAxe 

iStL. 

Compres- 
sion. 

Set. 

Faundi, 

1,376 

6,880 

13,760 

20,640 

27,520 

84,400 

41,280 

48; 160 

65,040 

61,920 

66,800 

75,680 

82,560 

89  440 

96,320 

103,200 

110,080 

^    116,960 

123,840 

171,500 

PcmmdM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
124,610 

/ncft. 

0. 

.0006 
.0010 
.0017 
.0023 
.0030 
.0036 
.0042 
.0049 
.0066 
.0061 
.0068 
.0074 
.0093 
.0131 
.0186 
.0247 
.0323 
.0409 

/neft. 
0. 

InitlAl  loMl. 
Ultiznate  stxength. 

0. 

. 

.0001 

.0001 
.0012 
.0040 
.0084 
.0135 
.0200 
.0275 

The  case  buckled  near  the  forward  end,  near  the  place  of  mini- 
mum sectional  area.  The  buckling  was  continued,  under  diminished 
loads  after  attaining  the  maximum,  until  the  length  of  the  case  was 
shortened  to  7^.72  over  all.  Two  longitudinal  cracloi  now  opened, 
nearly  opposite  diametrically. 

Appearance  of  fracture,  granular. 

Length  of  circumference  over  the  maximum  diameter  of  the 
buckled  part,  10'.70. 

Circumferential  extension,  1^^.34  » 14.3  per  cent. 
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RAILROAD  MATERIAL. 
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BAILBOAD  MATERIAL. 
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Track  observationB  on  Boston  and  Albany  Railroad  at  Faneuil 
Station,  Boston,  Mass. 

Resistance  of  nuts  on  bolts  of  splice  bars,  as  found  in  the  track, 
against  further  tightening. 

Tests  were  m^e  with  a  wrench' 33  inches  long,  the  resistance 

r'nst  tightening  being  shown  by  the  force  required  at  the  end  of 
wrench  to  turn  the  nuts  forward. 


No.  of 
tnek. 

B«ll. 

No.  of 
bolt  In 
joliit. 

Reflist- 
anoe. 

1 

Naof 
1  track. 

Rail. 

No.  of 
bolt  in 
Joint. 

RMlst- 
anoe. 

PimmdM, 

FammdM. 

3ft 

RH 

02 

M 

RH 

58 

65 

RH 

74 

75 

RH 

55 

LH 

4 

LH 

OS 

LH 

23 

LH 

70 

LH 

» 

LH 

75 

LH 

70 

LH 

67 

RH 

80 

RH 

45 

RH 

45 

RH 

47 

RH 

52 

RH 

40 

RH 

24 

RH 

64 

LH 

44 

LH 

68 

LH 

48 

LH 

45 

LH 

47 

LH 

51 

LH 

50 

LH 

72 

RH 

50 

RH 

06 

RH 

24 

RH 

65 

RH 

83 

RH 

68 

RH 

24 

RH 

68 

LH 

15 

LH 

65 

LH 

34 

LH 

53 

LH 

Loose. 

LH 

52 

LH 

Do. 

LH 

00 

RH 

51 

RH 

70 

RH 

40 

RH 

51 

RH 

47 

3 

RH 

•3 

37 

RH 

21 

3 

RH 

4 

45 

LH 

50 

LH 

67 

^ 

LH 

35 

LH 

70 

Average  of  60  observations,  52  pounds,  on  33-inch  wrench. 

Rail  on  track  1  branded:  "L.  1.  &  S.  Co.,  S.  W.  Scranton,  12-93, 
B.  &  A.,  95  D.,  Pat.  1892." 

RaU  on  track  3  branded:  "L.  I.  &  S.  Co.,  S.  W.  Scranton,  5-97, 
B.  &  A.,  95  D.,  Reed.  1891,  Pat.  1892." 

FBICrnONAL  RESISTANCE   OF  BAIL  JOINT. 

Test  on  the  frictional  resistance  of  two  six-hole  splice  bars  on  two 
ftBctions  of  100-pound  rail. 

Rails  e^"  high. 

Rail  ends  marked  68  and  69. 

Splice  bars  marked  87  and  88. 

Spring  nut  locks  were  used  under  nuts;  }'  bolts,  10  threads  per 
mch. 

Length  of  wrench,  33'. 
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BAIIJtOAD  XATEBIAL. 


Tightening  force 
applied  to  wrench. 

Fricttonal  reaistanoe 
of  joint. 

Initial. 

Continaoui 
movement. 

PouwU. 

50 

75 

5  bolta  at  85 

1  bolt  at  110 

50 

Pound*. 
37,600 
40,000 

}      72,800 

31,000 

Poundi. 
33,800 
44,700 

05,500 

28,000 

The  maximum  pull  applied  to  five  of  the  bolts  in  the  third  t^t, 
85  pounds  on  a  33-inch  wrench,  was  the  limit  of  strength  of  the 
bolts.  This  pull  on  the  wrench  caused  a  permanent  elongation  of 
about  ^^.06  to  '^.lO  on  each  of  the  five  bolts.  The  sixth  bolt  resisted 
a  pull  of  110  pounds  on  the  vn^nch  without  material  elongation. 

After  making  observations  on  the  frictional  resistance  in  these 
tests,  the  first  test,  with  bolts  tightened  with  50  pounds'  pull,  was 
repeated. 

After  completing  the  tests  as  above  the  nut  on  one  bolt  was  set 
up  until  the  bolt  was  fractured.  Rupture  occurred  in  the  bodv  of 
the  bolt  i'  from  the  end  of  the  threaded  section.  The  metal  (Irew 
down  at  the  ^ftce  of  rupture  to  '.48  diameter.  Appearance  of  frac- 
ture, silky.  The  pull  on  the  wrench  while  rupture  was  in  progress 
did  not  exceed  85  pounds. 

The  splice  bars  were  now  used  on  one  piece  of  rail,  using  four 
bolts,  the  nuts  of  which  were  tijghtened  with  a  pull  of  50  pounds  on 
a  33-inch  wrench.  Initial  resistance,  50,900  pounds.  Movement 
continued  under  31,200  pounds. 

Test  with  four  bolts  in  one  piece  of  rail,  with  50  pounds'  pull  on 
wrench,  repeated.  Initial  resistance,  59,200  pounds.  Movement 
continued  under  41,600  pounds. 

The  tension  on  t^e  bolts  was  reduced  during  the  test,  and  after 
the  last  observations  were  made  the  nuts  could  oe  further  tightened 
with  a  pull  of  30  pounds.  Each^nut  could  be  turned  up  90  degrees 
before  again  attaining  a  resistance  of  50  pounds  on  the  wrench. 

One-half  joint  again  made  up  with  4  bolts  and  50  pounds'  pull  on 
the  wrench.  Initial  resistance,  66,500  pounds.  The  sUpping  of  the 
angle  bars  occurred  with  a  series  of  throbs,  immediately  followed  in 
each  instance  by  a  reduction  in  the  load  on  the  bars.  The  succeed- 
ing throbs  took  place  under  gradually  diminishing  loads,  falling  to 
49,300  pounds  at  the  fourth  throb.  When  removed  from  the  testing 
machine,  the  nuts  could  be  turned  on  with  ah  average  pull  of  35 
pounds  on  the  wrench* 


RAILROAD   MATERIAL. 
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SPUCE-BAB  METAL  FOR  SO-POUin)  SAILEOAD  SAILS. 

SPECIMENS  FROM  SPLICE  BARS  FOR  6^  SO-POUND  RAIL. 

Nickel  Steel. 

No.  7970. 
Marks,  84,  N-1. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Grauged  length,  3^. 


1^^ 

■2S!' 

In  ganged  length. 

Remarks. 

ElongBr 

Set 

PMlldf. 

1,000 
5,000 
.10,000 
20,000 
30,000 
35,000 
40,000 
JO,000 
52,000 
53,000 

54,000 

56,000 
56,000 
60.000 
65,000 
70,000 
73,200 
•     0 

/ncA. 

0. 

.0003 

.0006 

.0018 

.0027 

.0032 

.0037 

.0018 

.0062 

.0063 

/        .0060 

\        .0757 

'.10 
.12 
.10 
.32 

Inch. 
0. 
0. 

Initial  lowL 

EUatic  limit. 

Tenaiie  strength. 
=30.3  peroral. 

0. 

0. 

.01 

Elongation  of  inch  sections,  *'.20,  ''.SO*,  *'.21. 
Diameter  at  fracture,  ^.37;  area,  .1075  square  inclu 
Contraction  of  area,  57  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 
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BAILROAD   MATEBIAL. 

Nickel  Steeu 


No.  7971. 
Marks,  84,  N-2. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  S'^. 


loads  per 
■Quare 
iiich. 

In  gauged  length. 

B«niaiks. 

Elonga- 

Set. 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
72,800 
0 

Inch. 

0. 

.0003 
.0006 

.0017 
.0029 
.0034 
.0040 
.0067 

.0560 

.06 

.00 

.10 

.12 

.18 

.26 

.40 

Inch. 
0. 
0. 

InitlidlowL 
Elastic  Umtt. 

Tensile  strangth. 
»30.3peroeni 

0. 

.0006 

.01 

Elongation  of  inch  sections,  *'.24,  *',49*,  '.18. 
Diameter  at  fracture,  '.36;  area,  .1018  square  inch. 
Contraction  of  area,  59.3  per  cent. 
Fractured  1'.7  from  the  neck. 
Appearance  of  fracture,  fine  sil^. 


bailboad  matsbial. 

Nickel  Stbsl. 

No.  7972. 
Marks,  84,  N-3. 
Diameter,  *'.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 
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square 
Inch. 

In  gauged  length. 

Remarka. 

Elonga- 

Set. 

PowMfo. 

1,000 
5,000 
10,000 
»,000 
30,000 
36,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56  000 
60,000 
64,000 
68,000 
72,000 
72,800 
0 

IndL 
0. 
.0008 

.0007 

.0017 

.0020 

.0094 

.0040 

.0063 

.0066 

.0067 

.0600 

.08, 

.00 

.10 

.12 

.16 

.25 

.41 

IfuA. 

0. 

0. 

Inltlalload. 
ElaetioUiiiit. 

TensOe  strangllL 
»30.5i»roeni 

0. 

.0002 

.01 

Elongation  of  inch  sections,  ''.20,  '.61*,  *'.20. 
Diameter  at  fracture,  '.36;  area,  .1018  square  inch« 
Contraction  of  area,  59.3  per  cent. 
Fractured  1'.71  from  the  neck. 
Appearance  of  fracture,  fine  silky. 
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Marks,  85-1. 

Diameter,  ^^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S'^. 


bailkoad  material, 

Cabbon  Stebu 

No.  7973. 


loaosper 

■QUAn 

iDoh. 

III  gauged  length. 

BemarkB. 

Elong»- 

Set. 

1,000 
6»000 
10,000 
20,000 
30,000 
32,000 
30,400 
31,000 
32,000 
34,000 
36,000 
38,000 
40,000 
44,000 
48,000 
62,000 
60,000 
0 

IndL 

0. 
.0003 
.0007 
.0017 
.0028 
.0030 
.0116 
.0200 
.0600 
.07 
.08 
.00 
.10 
.16 
.21 
.30 
.00 

1.10 

Inch. 

0. 
0. 

InitlAl  load. 

0. 

FJiMit^Q  Hndt. 

-36.7  per  ottL 

Elongation  of  inch  sections,  '.23,  ''.62*,  '.26. 
Diameter  at  fracture,  '.33;  area,  .0855  square  inch* 
C!ontraction  of  area,  65.8  per  cent. 
Fractured  at  the  middle  of  the  stem« 
Appearance  of  fracture,  fine  silky. 


railroad  katerial. 
Carbon  Steeu 

No.  7974. 
Marks,  85-2. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


In  ganged  length. 

R«n»iki. 

»ssr 

Set. 

1,000 
3,000 
10,000 
90,000 
30,000 
31,000 
32,000 
33,000 
3^000 
36,000 
38^000 
40^000 
44,000 
48,000 
32,000 
36,000 
0 

/nek. 

0. 
.0003 
.0007 
.0018 
.0028 
.0029 
.0030 
.0646 
.07 
.08 
.00 
.11 
.13 
.30 
.31 
.30 

1.13 

IndL 
0. 
0. 

iDitUl  load. 
Elastic  limit. 

Tensile  strength. 
-37.3  per  cent. 

0. 

Elongation  of  inch  sections,  *.25,  ''.ei*,  ''.26. 
Diameter  at  fracture,  '.33;  area,  .0855  square  inch. 
Contraction  of  area^  65.8  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silk^t 
fL  Poc.  291,  58-3 ^ 


U'^i> 
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RAILROAD  MATERIAL. 

Carbon  Sterl, 

No.  7975. 
Marks,  85-3. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


loaosper 
square 
inch. 

In  gauged  length. 

Remarin. 

Elonga- 
tion. 

Set. 

POKIMtt. 

1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
35,000 
36,000 
38,000 
40,000 
44,000 
48,000 
52,000 
56,000 
56,400 
0 

0. 
.0003 
.0000 
.0018 
.0020 
.0090 
.0031 
.0612 
.07 
.08 
.00 
.11 
.15 
.20 
.30 
.53 

/ficA. 
0. 
0. 

Initial  load. 
Klaatic  limit. 

Tensile  strength. 
-37  per  cent. 

0. 

1.U 

Elongation  of  inch  sections,  *.26,  ^.61*,  '.24. 
Diameter  at  fracture,  '.32;  area,  .0804  square  inch* 
Contraction  of  area,  67.8  per  cent. 
Fractured  1'.85  from  the  neck. 
Appearance  of  fracture,  fine  silky. 


LOCOMOTIVE  TRAILING  WHEEL  TIRE  NO.  475,083,  SEGMENT  SHOWING  WHERE 

A  PIECE  OF  METAL  WAS  DETACHED   FROM  THE  TREAD,   WHILE  THE  TIRE 

WAS  IN  SERVICE.     A  RECTANGULAR  PIECE  SUBSEQUENTLY  SAWED 

OUT  OF  CORNER  OF  SEGMENT. 


HtUOTYPE    CO.,  BOSTON. 


RAILBOAD  MATERIAL. 
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STEEL  SPECIMENS  FROM  LOCOMOTIVE  TRAILING  WHEEL  TIRE, 

NO.  47608S, 

No.  7860. 

Specimen  from  middle  of  thickness  of  tread. 

Marks,  3A. 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2f. 


Ioft£p0r 
•quare 
Inch. 

In  ganged  length. 

Remark!. 

Elonga- 
tion. 

Set. 

Powid9. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 

2'SS 
69,000 

60,000 

02,000 

•4,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

88,000 

96,000 

104,000 

112,000 

114,500 

0. 
.0003 
.0006 

.0013 
.0020 
.0026 
.0035 
.0037 

.0042 

.0045 

.0060 

.0067 

.0061 

.0068 

.0079 

.0068 

.0104 

.0122 

.0144 

.0168 

.0188 

.0200 

.0266 

.0813 

.04 

.06 

.08 

.11 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limtk 

TeniOp  fltrength. 
•7.5  per  cent. 

0. 

.0011 

.0043 

.0130 

.0310 

.16 

Elongation  of  inch  sections,  ''.09*,  '.06*. 
Diameter  at  fracture,  ^^.48;  area,  .1810  square  inch. 
Contraction  of  area^  9.S  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  medium  granular. 
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RAILROAD   MATERIAL. 

No.  7861. 


Radial  specimen  from  flange  side  of  tire. 

Marks,  lA. 

Diameter,  *.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


■quare 
bich. 

In  gauged  length. 

Remark!. 

Elonga- 
tion. 

Set. 

1,000 
5,000 
10,000 
»,«50 
30,000 
40.on0 
50,0110 

*4,orjo 

05,000 
56,000 
£7,000 
68,000 

69.000 
^,000 
(S2,0O0 
<M,000 
66.0(0 
68,000 
70,000 
72,000 
7*<000 
SO.OUO 

m,ooo 

ftfl.OOO 
LCHpOOO 
il2,000 
117,400 
0 

0. 
.0003 
.0006 

.0013 

.0020 

.0027 

.0035 

.0038 

.0041 

.0045 

.0050 

.0056 

.0062 

.0068 

.0067 

.0103 

.0123 

.0145 

.0165 

.0186 

.0230 

.0285 

.04 

.05 

.07 

.10 

0. 
0. 

Initial  loa<L 
Elastic  limit. 

Tensile  strength. 
*6.5  per  cent. 

6. 
0. 

.0024 

.0107 

.0214 

.13 

Elongation  of  inch  sections,  ^.04,  ^.09*. 

Diameter  at  fracture,  ^.48;  area,  .1810  square  incb« 

Contraction  of  area,  9.5  per  cent. 

Fractured  ".2  from  the  neck. 

Appearance  of  fracturei  medium  ^anular« 


Marks,  2. 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


No.  7862. 
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IcMMUper 
aouan 

In  gangMl  length. 

Remark!. 

£l0Dg»- 

tian 

Sat. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

57,000 

58,000 

50,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

68;000 

70,000 

72,000 

76,000 

80,000 

88,000 

06,000 

104,000 

112,000 

120,000 

121,500 

0 

7«dk. 

0. 
.0003 
.0006 

.0013 

.0010 

.0025 

.0033 

.0090 

.0041 

.0043 

.0047 

.0052 

.0057 

.0061 

.0067 

.0072 

.0081 

.0005 

.0116 

.0136 

.0184 

.0230 

.03 

.05 

.07 

.00 

.15 

Inch, 
0. 
0. 

Initial  loud.                                                     ^ 
EUMttoUmtt. 

Teniile  strangth. 
-8  per  oent. 

0. 
0. 

.0005 

.0025 

.0062 

.0160 

.16 

Elongation  of  inch  sections,  ''.lO*,  "SS^. 

Diameter  at  fracture,  '.48;  area;  .1810  square  inch. 

Contraction  of  area,  9.5  per  cent. 

Fractured  "A  from  the  neck. 

Appearance  of  fracture,  granular. 


278 


&AILBOAD  MATKBIAL. 


No.  7863. 
Marks,  4. 
Diameter,  '.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


loaoeper 
■quara 
fiich. 

In  gauged  length. 

BemarkB. 

Elonga- 
Uon. 

Set. 

PWMiU. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
88,000 
96,000 
104,000 
112,000 
116,400 
0 

^     .0002 
.0006 

.0012 
.0019 
0026 
.0033 
.0036 
.0040 
.0045 
.0053 
.0060 
.0071 
.0081 
.0092 
.0111 
.0132 
.0151 
.0175 
.0196 
.0220 
.0270 
.0327 
.04 
.06 
.06 
.11 

0. 
0. 

Initial  1<MUL 
Elaetio  Umlt. 

Ten«i1e  strength. 
—8  per  cent. 

0. 
0. 

.0046 

.0139 

.0255 

.16 

Elongation  of  inch  sections,  '.07*,  *.09*. 
Diameter  at  fracture,  '.48;  area,  .1810  square  inch. 
Contraction  of  area,  9.5  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular. 

Steel  Rails. 

CHEMICAL  ANALYSES. 


Deaertption. 


Carbon. 


Manga- 


Sfllcon. 


Sdlphnr. 


Phoe- 
phoros. 


Old  86-pound  Cambria  rail  from  Boston 
Elevated  Railway 

**286  Maryland  111111' 02"'  from  Mr.  P.  H. 
Dudley 


.460 
.440 


1.100 


.070 
.040 


.oas 


.063 


RETESTS  OF  DOUBLE-REFINED  WROUGHT  IRON. 
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BBTESTB  OF  WBOUGHT  IBON. 
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SPECIMENS  FROM  FRACTURED  END  OF  DOUBLE-REFINED  IRON  BAR 

S-fgO. 

For  previous  test  see  Report  1882,  page  192. 
Retested  after  an  interval  of  rest  of  22  years. 
Original  diameter  of  bar,  2^^.01. 
Average  diameter  of  bar  after  the  original  test,  1''.82. 
Tensile  stress  per  square  inch  on  average  sectional  area  of  bar  at 
time  of  original  test,  61,200  pounds. 

No.  7942. 
Marks,  3-220. 
Diameter,  ^".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3^. 


loMbper 

■SJT 

In  gftuged  length. 

Banutfln. 

El0Dg»- 

Sat. 

PtNMMif. 

1,000 
5^000 
10^000 

aSooo 
S^ooo 

40^000 
45^000 

60^000 
66,000 
60,000 

S'SS 
62,000 

63,000 

61,000 

S'SS 
66,000 

67,000 

68,000 

60,000 

Inch, 

.0003 
.0008 

.0010 
.0090 
.0043 
.0048 
.0064 
.0060 
.0086 
.0067 
.0080 
.0071 
.0073 
.0074 
.0075 
.0078 
.0086 
.0020 

Inch, 
0. 
0. 

Initial  load. 

Tensile  strenglh. 
-8.7  per  cent. 

0. 

0. 

.0001 

.0001 

.36 

Load  on  bar  at  time  of  rupture,  12,100  pounds  » 83,330  pounds 
per  square  inch  on  area  at  fracture. 
Elongation  of  inch  sections,  ^^.04,  ^.18*,  ^.04. 
Diameter  at  fracture,  ''.43;  area,  .1452  square  inch. 
Contraction  of  area^  27.4  per  cent. 
Fractured  at  the  middle  of  the  stenu 
Appearance  of  fracture,  fibrous. 
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Marks,  3-220. 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  Z". 


BETE8T8   OV   WBOUQiPr   IBOtf. 

No.  7943. 


loads  per 
Bquare 
inch. 

IB  g»iieBd  length. 

Remarks. 

Elonga- 

Set. 

PomMfo. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
65,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
06,000 
67,000 
68,000 
60,000 
70,000 
71,300 
0 

Indu 

0. 
.0004 

.0009 
.0022 
.0033 
.0044 
.0055 
.0061 
.0068 
.0070 
.0071 
.0073 
.0074 
.0075 
.0076 
.0077 
.0080 
.0084 
.0518 

Inek. 

0. 
0. 

InitlAlloAd. 

Tensile  strength. 
—9.7  per  cent. 

0. 

0. 

0. 

.29 

Load  on  bar  at  time  of  rupture,  12,400  pounds  =89,S30  pounds 
per  square  inch  on  area  at  fracture. 
Elongation  of  inch  sections,  ''.13*,  ''.IS*,  '.03. 
Diameter  at  fracture,  ^^.42;  area,  .138S  square  inch. 
Contraction  of  area,  30.7  per  cent. 
Fractured  1*.13  from  the  neck. 
Appearance  of  fracture,  fibrous. 


STEEL  WIRE. 
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STEEL    WIRE. 
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TENSILE  TESTS  OF  STEEL  WIRE  RECEIVED  FROM  SPRINGFIELD 

ARMORY, 

Specimen  tagged:  ''Wire  for  Main  Spring,  U.  S.  Magazine  Rifle, 
Model  1903.     Best  steel  wire,  tempered.     Music." 
Diameter,  '.047. 

Sectional  area,  .001735  square  inch. 
Gauged  length,  6*. 


AppUed  loads. 

In  gauged  length. 

Remark!. 

Total. 

Per  Muare 

Elonga- 
tion. 

Set. 

PoundM. 
40 
100 
900 
300 
320 
340 
300 
380 
400 
420 
440 
400 
480 
500 
520 
540 
560 
580 
062 

Pound*. 

InelL 

0. 

.0074 
.0190 
.0312 
.0345 
.0366 
.0391 
.0416 
.0442 
.0400 

.0634 
.0564 
.0006 
.0642 
.0677 
.0715 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 
.0006 

.0018 

.0096 

" '375; 790  ' 

Fractured  at  middle  of  length. 
Diameter  at  fracture,  ^.037;  area, 
Contraction  of  area,  38  per  cent, 
Ap|>earaQce  of  fracture,  silk^. 


.001075  square  inch. 
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STEEL    WIBS. 


Specimen  tagged:  ''Wire  for  Sear  Spring,  U.  S.  Magazine  Rifle, 
Moael  1903.     Wire,  steel,  tempered,  music,  best  quality." 
Diameter,  '.041. 

Sectional  area,  .00132  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  gaugod  length. 

Remikrka. 

Total. 

Per  Muare 
Incn. 

Elonga- 
tion. 

S«t. 

Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
512 

Pounds. 

Inch. 

0. 

.0002 
.0850 
.0411 
.0448 
.0480 
.0516 
.0554 
.0602 
.0654 
.0701 
.0762 

Inch. 
0. 

Initialload. 
TensUe  strangth. 

0. 
.0021 

.0054 

"ssrlkso" 

Fractured  IJ*  from  the  jaws. 

Diameter  at  fracture,  '.032;  area,  .00080  square  inch* 

Contraction  of  area,  39.4  per  cent. 

Appearance  of  fracture,  silky,  cupnahaped. 


STEEL   WIBE. 
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Specim^i  tagged:  "Sample  music  wire,  steel,  '.048,  used  for  main 
springs,  U.  S.  nSe,  Model  1903." 
Diameter,  '.048. 

Sectional  area,  .00181  square  inch. 
Gauged  length,  6'. 
Radius  of  curvature  of  coil,  wire  in  natural  state,  8'. 


Applied  loads. 

In  gauged  length. 

Remarka. 

-    ToUL 

Per  ■quare 
ind. 

E]ong»- 

Set. 

POMIMb. 

40 
100 
200 
300 
330 
340 
300 
380 
400 
430 
440 
400 
480 
500 
530 
540 
500 
580 
665 

Poundg. 

IndL 

0. 

.0090 
.0185 
.0906 
.0338 
.0351 
.0877 
.0408 
.0420 
.0450 

.o«n 

.0604 
.0635 
.0662 
.0600 
.0645 
.0700 
.0756 

Inch. 
0. 

Initial  loluL 
Tensile  strength. 

-.0005 
0. 

.0007 

.0038 

361,880 

Fractured  21"  from  face  of  jaws. 

Diameter  at  fracture,  ^^.036;  area,  .00102  square  inch. 

Contraction  of  area,  43.6  per  cent. 

Appearance  of  fracture,  suky. 


288 


STEEL   WIBE. 


Specimen  tagged:  "Sample  music  wire,  steel,  '.041,  used  for 
>rings,  U.  S.  Magazine  Rifle,  Model  1903." 
Diameter,  ^^.041. 

Sectional  area,  .00132  square  inch. 
Gauged  length,  6^^. 
Radius  of  curvature  of  coil,  wire  in  natural  state,  6}'. 


AppUed  loads. 

In  gauged  length. 

Remarka. 

Total. 

PerMuara 
indh. 

Elonga- 
tion. 

Set. 

Poundt. 
40 
100 
200 
300 
330 
340 
360 
380 
400 
420 
452 

Poundt, 

inch. 

0. 
.0006 
.0250 
.0471 
.0616 
.0547 
.0602 
.0650 
.0716 
.0820 

•  Inch, 

0. 

Initial  load. 
Tensile  strength. 

-.0002 
.0051 

.0130 

"*842;426"" 

Fractured  at  face  of  jaws. 

Diameter  at  fracture,  '.030;  area,  .00071  square  inch. 
!  Contraction  of  area,  46.2  per  cent. 
Appearance  of  fracture,  silk^. 


CORDAGE. 
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TES'SILE  TESTS  OF  MANILA  AND  HEMP  ROPE  FOR  THE  U.  S.  LIGHT- 
HOUSE ESTABISHMENT,  THIRD  DISTRICT,  TOMPKINSVILLE,  N.  Y. 

Samples  prepared  with  eye  splices  at  the  ends. 
Length  between  spUces,  3  to  6  feet. 


Harks. 


Tenfllle 
strengtli. 


Parted. 


1)'  manila,  3  Btrands 

Do 

Do 

2*  manila,  4  strands. 

Do 

Do 

2^'  znanUa,  4  strands 

Do 

Do 

3*  xnanila,  4  strands. 

Do 

Do 

3*  hemp,  4  strands . . . 
3^'  manila,  4  strands 

Do 

Do 

4'  manila,  4  strands. 

Do 

Do 

5'  manUa,  4  strands. 

Do 

7'  manila,  4  strands. 


Powndt. 

2,240 
2,2S0 
2,220 
4,710 
4,490 
5,150 
7,100 
7,050 
6,080 
8,700 
8,780 
8,600 
5,100 
12,600 
11,400 
11,400 
12,900 
12,900 
14,200 
21,200 
19,900 
38,100 


1  strand  at  the  sjplioe. 
1  strand  at  middle. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

2  strands  30*  from  splice. 
1  strand  at  the  splice. 

Do. 

Do. 

1  strand  10*  from  spUce. 

2  strands  at  the  spuce. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

2  strands  12"  from  splice. 
2  strands  at  the  splice. 

Do. 
1  strand  at  the  splice. 


Hemp  Rope. 


1 

Size. 

Actoal 
dicum- 
ferenoe. 

Tensfle 
strength. 

Parted. 

3 
3 
8 

Inchet. 
3.6 
3.6 
3.6 

Pimnds, 

5,320 
5,410 
4,740 

1  strand  at  the  splice. 
Do. 
Do. 

CARTRIDGE  BELT. 


WOVEN  COTTON  BELT,  WITH  POCKETS. 
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CAKTRIDGE   BELT.  295 

T£ST  OF  A  WOVEN  CARTRIDGE  BELT  FOR  THE  ORDNANCE  DEPART- 
MENT,  V.  S.  ARMY. 

Belt  tagged  "Sample  A,"  from  Russell  Manufacturing  Company, 
Middletown,  Conn. 

Belt  carries  nine  pockets. 

First  pocket. — Tested  by  pulling  against  lower  comer,  close  to  the 
stitching,  using  an  iron  hook  f '^  wide,  i^  thick,  with  rounded  corners. 
Strength,  84  pounds.     Tore  the  stitcliing. 

The  strength  of  the  opposite  comer  was  found  to  be  112  pounds. 
Stitching  tore. 

After  DO th  comers  had  been  tested  as  above  the  strength  of  the 
stitching  at  the  lower  edge  of  the  pocket  was  determined  bv  means 
of  a  hook  IJ*  wide  by  iV*  thick,  with  roimded  edge,  whicn  rested 
against  the  bottom  oi  the  pocket.  Strength,  213  pounds.  Stitch- 
ing tore  across  lower  edge  of  pocket. 

Second  pocket. — Testea  by  pulling  against  the  bottom  of  the  pocket 
by  means  of  the  hook  last  described.  Reaction  of  the  pull  taken 
by  the  flap.  Strength,  204  pounds.  Pulled  oflf  the  flap.  Stitching 
across  bottom  of  pocket  ripped  IJ''  in  length. 

Third  pocket— tested  m  the  same  manner  as  second  pocket. 
Strength,  156  pounds.  Pulled  oflf  the  flap  and  ripped  stitching 
across  bottom  IJ*  in  length. 

Fourth  pocket. — ^Tested  in  the  same  manner  as  the  second  pocket. 
Strength,  208  pounds.  Pulled  oflf  flap  and  ripped  stitching  across 
bottom  of  pocket. 

Fifth  pocket. — ^Direct  pull  on  stitching  across  lower  edge  of  pocket. 
Sides  of  pocket  were  split  open  and  front  turned  down.  Strength, 
154  poimds.  Ripped  the  stitching  and  tore  webbing  at  lower  edge 
of  pocket. 

Sixth  pocket. — Tested  in  the  same  manner  as  the  fifth  pocket. 
Strength,  156  pounds.     Ripped  the  stitching  and  tore  the  webbing. 

Seventh  pocket. — Tested  m  the  same  manner  as  the  fifth  pocket. 
Strength,  154  pounds.     Ripped  the  stitching. 

Eighth  pocket. — ^Tested  by  pulling  against  the  upper  comer  of  the 
pocket  by  means  of  an  iron  nook  i^  diameter,  with  end  bent  at  a 
right  angle  with  stem.  Strength,  434  poimds.  Tore  the  webbing 
at  both  upper  comers  of  pocket. 

Ninth  pocket. — ^Tested  m  the  same  manner  as  the  eighth  pocket. 
Strength,  380  pounds.  The  iron  hook  punched  a  hole  through  the 
pocket  and  tore  out. 
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No.  375. 
Marks,  .170. 

Gautier  steel  bar;  0.17  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  1*".     Speed  or  rotation,  500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  V  length  at  middle. 
Deflections  measured  on  chord  of  10*. 


Max- 
imum 
fiber 
ttrma 

per 
square 
inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Inch. 
.0242 
.0243 

.0242 
.0243 

.0245 
.0243 

.0243 
.0246 

Bets. 

Remarks. 

Suocesalve. 

Total. 

On 
line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
30,000 

0 

0 

Inch.    Inch. 
.  1553     .  1310 
.1556     .1312 

.1653     .1310 
.  1557     .  1312 

Inch. 
.1552 
.1555 

.1552 
.1555 

.1653 
.1655 

.1552 
.1555 

Inch. 

.0001 
.0001 

.0001 
.0002 

0. 
.0002 

.0001 
.0002 

Bar  not  ruptured. 

1,000 

1,000 

9,000 

10,000 

.1553 
.1557 

.1553 
.1557 

.1306 
.1312 

.1309 
.1309 

90,000 

100.000 

65,560,780 

65,660,780 

No.  383. 
Marks,  .55C. 

Gautier  steel  bar;  0.55  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  l".     Speed  or  rotation,  500  per  minute. 
Length  between  end  supports,  33''. 
Loaded  over  V  length  at  middle. 
Deflections  measured  on  chord  of  10''. 


Micrometer  readings 
deflections. 

_  I  De- 
flec- 
tions. 


Max- 
imum 

fiber 
stress 

per 
square 

inch. 


Pounds 
30,000 


Niunberof  rotations. 


Successive. 


1,000 
9,000 


90,000 
00,746,970 


Total. 


1,000 


10,000 


100.000 


60,846,970 


sfor  I 


n«  I   Un- 
.2."e.  lo^- 


I-fd-I?ad-i 
^-    I    ed 


Sets. 


Inch.  Inch.  '  Inch. 
.1545  I  .1302  .1544 
. 1545  I  . 1304      .1544 


Inch. 
.0242 
.0240 


.1543     .1301  '  .1543     .0242 
.1545  I  .1300  ,  .1544  I  .0244 


.1543  I  .1301  I  .1543  ;  .0242 
.1544     .1300     .1543     .0243 


.1544 
.1544 


.1300  I  .1543     .0243 
.1300  ,  .1543     .0243 


Inch. 
.0001 
.0001 


.0001 


.0001 


.0001 
.0001 


Remarks. 


Bar  not  niptured. 
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No.  385. 
Marks,  .820. 

Gautier  steel  bar;  0.82  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  I''.     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33*. 
Loaded  over  4*  length  at  middle. 
Deflections  measured  on  chord  of  10*. 


Max- 
imum 

fiber 
stress 

per 
square 

inch. 

Number  of  rotations. 

Micrometer  readings  for 
defiections. 

De- 
flec- 
tions. 

SeU. 

Remarks. 

Suooessive. 

Total. 

On 
line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
35,000 

0 

0 

a 
b 

a 
b 

a 
b 

a 
b 

Inch. 
.1566 
.1565 

.1555 
.1566 

.1565 
.1566 

.1565 
.1555 

Indi, 
.1270 
.1272 

.1272 
.1273 

.1270 
.1270 

.1273 
.1272 

IndL 
.1554 
.1655 

.1564 
.1555 

.1555 
.1555 

.1564 
.1566 

Inch. 
.0284 
.0283 

.0282 
.0282 

.0285 
.0386 

.0281 
.0283 

Inch. 
.0002 

0. 

.0001 
.0001 

0. 
.0001 

.0001 
0. 

Bar  not  ruptured. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

61,100,150 

61,200,150 

No.  386. 
Marks,  .820. 

Gautier  steel;  0.82  per  cent  carbon.    Hot  rolled  bar. 
Diameter,  1^.     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33''. 
Loaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  lO*'. 


Max- 

irnufn 
fiber 

stress 
per 

squars 
inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec^- 
tions. 

Seta. 

Remarks. 

Suooessive. 

Total. 

On 

line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
60,000 

0 

0 

Inch. 
.1558 
.1560 

.1564 
.1568 

.1653 
.1585 

.1580 
.1575 

Inch. 
.1150 
.1150 

.1132 
.1135 

.1116 
.1125 

.1127 
.1115 

Inch. 
.1556 
.1558 

.1647 
.1548 

.1533 
.1539 

.1542 
.1537 

Inch. 
.0406 
.0406 

.0415 
.0413 

.0417 
.0414 

.0415 
.0422 

Inch. 

.0002 
.0002 

.0017 
.0020 

.0020 
.0046 

.0038 
.0038 

Bar  raptured  In  the 
south  middle  bear- 
ing.      Mechanical 
work  at  rupture-^ 
750,465  foot-pounds 

1,000 

1,000 

9.000 

10,000 

90,000 

100,000 

113, 150 

213, 150 
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No.  387. 
Marks,  .82C. 

Gautier  steel;  0.82  per  cent  carbon.     Hot  rolled  bar. 
Diameter,  I''.     Speed  of  rotation,  600  per  minut^. 
Length  between  end  supports,  33^^. 
Loaded  over  4^^  length  at  middle. 
Deflections  measured  on  chord  of  10'. 


801 


Max- 
imum 
fiber 
Btrcs-  • 

per 
square 
inch. 

Number  of  rotetions. 

Micrometer  readings  for 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Total. 

On 
line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
45,000 

0 

0 

a 
b 

•a 

b 

a 
b 

a 
b 

Inch. 
.ISSO 
.1550 

.1554 
.1561 

.1500 
.1507 

.1647 
.1570 

Inch. 
.1193 
.1193 

.1187 
.1187 

.1179 
.1178 

.1176 
.1178 

Inch. 

.1557 
.1557 

.1654 
.1556 

.1548 
.1549 

.1647 
.1555 

Inch. 
.0364 
.0364 

.0367 
.0368 

.0369 
.0371 

.0371 
.0377 

Inch. 
.0002 
.0002 

0. 
.0006 

.0012 
.0018 

0. 
.0016 

Bar  ruptured. about 
midway      between 
middle      bearings. 
Mechanical  work  at 
rupture  —  1 ,736 ,  910 
foot-pounds     per 
cubic  inch. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

fi06,4«0 

006,M0 

No.  388. 
Marks,  .820. 

Gautier  steel;  0.82  per  cent  carbon.     Hot  rolled  bar. 
Diameter,  V.     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33''. 
Loaded  over  4'  length  at  middle. 
Deflections  measured  on  chord  of  10*^. 


Maz- 

■txesfl 
per 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

SnoooaaiTe. 

Total. 

On 

line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
40,000 

0 

0 

a 
b 

a 
b 

a 
b 

a 
b 

Inch. 

.1558 
.1558 

.1558 
.1558 

.1562 
.1559 

.1560 
.1560 

Inch. 

.1235 
.1237 

.1236 
.1232 

.1236 
.1229 

.1230 
.1227 

Inch. 

.1657 
.1558 

.1657 
.1667 

.1657 
.1555 

.1555 
.1656 

Inch. 
.0322 
.0321 

.0322 
.0325 

.0321 
.0326 

.0328 

Inch. 
.0001 

a 

.0001 
.0001 

.0006 
.0004 

.0006 
.0005 

Bar  not  ruptured. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

68,040,720 

68,140,720 
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metal  bepresentino  endubance  tests.  805 

Tensile  Specimens  Representing  Metal  of  Endurance  Shafts. 

The  marks  give  the  test  numbers  of  the  enduranee  shaft  and  other 
figures  or  letters  for  identification. 

No.  7940. 
Barrow  steel,  1873. 
Marks,  346;  Rail  43. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 
For  endurance  test,  see  Report  of  1903,  page  324. 


.5« 

aquAie 
filch. 

In  gftuged  length. 

Remarks. 

E]ong»- 

Set. 

Pmimit, 

1,000 
6,000 
10,000 
20,000 

ao,ooo 

35,000 
40,000 
45,000 
50,000 
54,000 
55,000 
50,000 
57,000 
56,000 
50,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96,000 
•7,200 

Inch, 

0. 

.0004 
.0006 
.0018 
.0029 
.0034 
.0099 
.0046 
.0050 
.0066 
.0060 
.0007 
.0110 
.0173 
.0184 
.0224 
.0268 
.0349 
.0485 
.0640 
.0630 
.1020 
.13 
,16 
.21 
.30 

Inch. 
0. 

a 

Initial  load. 

ElastJo  hnilt.                                                         ^ 

0. 

.0004 

.0160 

Tensile  strength. 

.66 

=22  per  cent. 

Elongation  of  inch  sections,  ".14,  '.35*,  *.17. 

Diameter  at  fracture,  '.42;  area,  .1385  square  inch. 

Contraction  of  area,  44.6  per  cent. 

Fractured  1'.47  from  the  neck. 

Appearance  of  fracture,  sUky,  interspersed  with  fine  granulation. 

H.  Doc.  291,  5S-3 ^20 


306  METAL   REPRESKNTING    ENDURANCE   TESTS. 

Auxiliary  to  P^ndurancb  Tests. 

Specimens  to  show  mechanical  work  necessary  to  produce  rupture. 

No.  7937. 
Marks,  .170. 
Diameter,  r.009. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4*. 


loaosper 
squaxe 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pound9. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
50,000 
61,000 

42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
62,000 
64,000 
66,000 
68,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,  (XX) 
66,000 
67,0(X) 
«8,0(X) 
0 

Inchea. 
0. 

.0005 
.0012 
.0026 
.0040 
.0054 
.0062 
.0067 
.0060 

.0196 
.0277 
.0900 
.0992 
.1135 
.1293 
.1490 
.1700 
.19 
.22 
.25 
.28 
.30 
.34 
.38 
.42 
.48 
.57 
.78 
1.34 

Inch. 

0. 

0. 

Initial  load. 

0. 

Elastic  limit.    Load  foil. 

Mechanical  work  at  elastic  limlt,43.7inch-poundi  --3.6  foot- 
pounds per  cubic  inoli. 

.1010 

Tonsile  ntrength. 

X<.r»  per  cent. 
Mochanical  work  necessary  to  prodoce  ruptura,  11,783  tDcb- 
pounds  ^'982  foot-pounds  per  cubic  inch. 

Load  on  bar  at  time  of  rupture,  45,700  pounds  =  118,760  pounds 
per  square  inch  on  area  at  fracture.  * 

Elongation  of  inch  sections,  ''.20,  ".55*,  ".38,  '.21.  • 

Diameter  at  fracture,  ^^.70;  area,  .3848  square  inch. 
Contraction  of  area,  51.9  per  cent. 
Fractured  2*.46  from  tlie  neck. 
Appearance  of  fracture,  hne  silky. 
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No.  7938. 
Marks,  .55C. 
Diameter,  1'.009. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4". 


loacu  per 
,     squazB 
1     Tnr.h. 

In  gauged  length. 

Elonga- 
Uon. 

Set. 

Remarks. 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
57,000 

54,000 
55,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 

Inch. 
0. 
.0005 

:!^ 

.0041 
.0055 
.0070 
.0078 
.0062 

.0125 

.0190 

.0829 

.0375 

.0421 

.0535 

.06 

.07 

.08 

.10 

.11 

.12 

.16 

.20 

.27 

.37 

.M 

Inch. 
0. 
0. 
9^ 

Initialload. 

0. 

• 

RliMitl^  HmltT    T^a^  ft^ll 

Mechanical  work  at  elastic  Umlt,  60  iiich-Domids=5  foot- 
pounds per  cubic  inch. 

.0419 

104,000 

106,100 

Tensfle  ttrengfli. 

Mechanical  work  necessary  to  prodoos  rupture,  12,558  Inch- 
pounds^^  1,047  foot-pounds  per  cubic  inch. 

Load  on  bar  at  time  of  rupture,  83,600  pounds  =  128,540  pounds 
per  square  inch  on  area  at  fracture. 
Diameter  at  fracture,  ''.91;  area,  .6504  square  inch. 
Contraction  of  area,  18.7  per  cent. 
Appearance  of  fracture,  fine  granular;  silky  spot  at  the  center. 

No.  7938a. 

Supplementary  test  on  material  of  bar  marked  .55C. 

Diameter,  ^".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4*. 

Elastic  limit,  29,700  pounds  =  59,400  poimds  per  square  inch. 

Tensile  strength,  54,800  pounds  =  109,600  pounds  per  square  inclu 

Elongation  in  4  inches,  ^^.65  =  16.2  per  cent. 

Diameter  at  fracture,  *.71. 

Contraction  of  area,  20.8  per  cent. 

Elongation  of  inch  sections,  ^^.13,  '.21*,  '.18,  ''.IS. 

Fractured  2^.36  from  the  neck. 

Appearance,  fine  granular;  silky  spot  near  the  center. 
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No.  7944. 
Marks,  .820. 
Diameter,  *.714. 
Sectional  area,  .40  square  inch. 
Gauged  length,  4*. 


loaas  per 
squAxe 
incTi. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 

64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
132,000 
136,000 
140,000 
142,250 
0 

Inch. 
0. 
.0006 

.0013 
.0027 
.0041 
.0066 
.0070 
.0084 
.0066 
.0088 
.0080 

.0005 

.0130 

.0170 

.0201 

.0233 

.0256 

.0324 

.0386 

.0453 

.0525 

.0600 

.0680 

.0766 

.00 

.10 

.11 

.15 
.17 
.20 
.24 
.31 
.36 
.34 

0. 
0. 

InltlalloML 

% 

* 

0. 

.0002 

Elastic  Umlt. 
foot-ponnds  per  oublc  inch. 

• 

Tensile  strength. 
=8.5  per  cent. 

Mechanical  work  neoessary  to  produce  niptnie,  10,663 
inch-ponnd8=888  foot-pounds  per  cnUc  Inen. 

.0040 

.0564 

Elongation  of  inch  sections,  *.09*,  *.09*,  '.08,  ''.OS. 

Diameter  at  fracture,  '.69;  area,  .3739  square  inch. 

Contraction  of  area,  6.6  per  cent. 

Fractured  1*.36  from  the  neck. 

Appearance  of  fracture,  fine  granular.  ^ 

Fractured  at  center-punch  mark  defining  inch  sections. 
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OEMEKT,  MOftTAE,   AND   CONCRETE    PRISMS.  811 

Cement,  Ceaient  Mortar,  and  Concrete  Prisms. 

compressive  elastic  properties. 


Marks,  Vul.  Junrf  19. 
Composition:  Vulcanite  cement,  neat. 
Water  used  in  gauging,  20  per  cent  of  cement,  by  weight. 
A^e,  set  in  water,  171  days.     (First  day  and  last  3  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  137.2  pounds. 
Dimensions,  24''.12  X 3^^.80  xe^'.lS. 
Sectional  area,  23.48  square  inches. 
Gauged  length,  12^^. 


AppUed  loads. 

In  gauged  length. 

RemarkB.     . 

ToUL 

Pound; 

2,348 

4«6 

7,0M 

9,392 

11,740 

14,088 

16,436 

18,784 

21,132 

23,480 

28,176 

32,872 

37,568 

42,264 

46,960 

61,656 

M,352 

61,048 

65,744 

70,440 

75,136 

70,832 

84;S28 

89,224 

93,920 

98,616 

108,312 

108,008 

112, 7D4 

117,400 

122,096 

126,792 

131,488 

136,184 

140,880 

146,576 

150,272 

162,900 

Perrauare 
inch. 

Comprea- 
sion. 

Set. 

Inch. 
0. 

PoundM. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

6,000 

6,200 

6,400 

6,600 

6,800 

6,000 

6,200 

6,400 

6940 

Inch, 

0. 
.0001 
.0002 
.0001 
.0006 
.0009 
.0011 
.0013 
.0016 
.0019 
.0026 
.0034 
.0040 
.0046 
.0054 
.0061 
.0068 
.0075 
.0083 
.0090 
.0096 
.0103 
.0111 
.0118 
.0124 
.0130 
.0139 
.0146 
.0154 
.0162 
.0167 
.0176 
.0183 
.0191 
.0197 
.0201 
.0208 

Inltialload. 

E(5OO-l,000)-5,000,000  pounds  per  square  inch. 
E  (1,000-2,000)  -3  750,000  pounds  per  square  inch. 
E  (2,000-3,000)  -  3,870,000  pounds  per  square  Inch. 
E  (3,0004,000)  -3,750,000  pounds  per  square  inch. 
B(4,000^,000)  -3,529,000  pounds  per  square  inch. 

E  (6,000-6/»0)  -  4J000JO0O  pounds  per  square  Inch. 

Fintoiack. 
Ultimate  strength. 

0. 

.0001 

.0004 

.mm 

.0011 

.0015 

.0020 
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No.  1563. 
Marks,  Vul.  June  19. 
Composition:  Vulcanite  cement,  neat. 
Water  used  in  gauging,  25  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  da^s.     (First  day  and  last  3  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  133.6  pounds. 

Dfanensions,  23''.45X3''.92X6''.02. 
Sectional  area,  23.60  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

Rehiarkfl. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,360 

4,720 

7,080 

0,440 

11,800 

14,160 

16,520 

18,880 

21,240 

23,600 

28,320 

33,040 

37,760 

42,480 

47,200 

51,920 

56,640 

61,360 

66,080 

70,800 

75,520 

80,240 

84,960 

89,680 

94,400 

99,120 

103,840 

108,560 

113,280 

118,000 

122,720 

127,440 

132,160 

136,880 

141,600 

153,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

6,000 

6,200 

5,400 

6,600 

6,800 

6,000 

6,490 

Inch, 

0. 

.0001 
.0003 
.0006 
.0009 
.0012 
.0015 
.0018 
.0020 
.0023 
.0031 
.0037 
.0044 
.0051 

.(xm 

.0065 
.0070 
.0079 
.0085 
.0091 
.0095 
.0102 
.0110 
.0116 
.0122 
.0128 
.0136 
.0144 
.0152 
.0161 
.0167 
.0175 
.0183 
.0192 
.0200 

Inch. 
0. 

Initial  load. 

E  (50O-l,000)-4,286,000  pounds  per  squara  IdcIl 

E  (1 ,000-2,000) —3,429,000  pounds  per  square  Inch. 

E  (2,00O<3,000)  -3,870,000  pounds  per  square  taich. 
Crack  at  corner. 

£  (3,000-4,000) —4,000,000  pounds  per  sqn&re  Inch. 
E  (4,000^,000)  -3,243,000  pounds  per  square  taidh. 

Ultimate  strength. 

0. 

0. 

.0001 

.6662 

.0003 

.0005 
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No.  1654. 
Marks,  Yul.  1:1  June  19. 
Composition:  Vulcanite  cement,  1;  sand,  1. 
Water  used  in  gauging,  30  per  cent  oT  cement,  by  weigflfc. 
Age,  set  in  water,  173  days.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  t 
water),  140.3  pounds. 
Dimensions,  23''.90x3''.91  X6''.02. 
Sectional  area,  23.54  square  inches. 
Gauged  length,  12*. 


the 


Applied  loAdA 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
tntti. 

Compree- 
idon. 

Set. 

P<mnd* 
2,354 
4,708 
7062 
9416 
11.7?» 
14,124 
16,478 
18,832 
21,186 
23,540 
28,248 

37^664 

47,060 
51,788 
50,406 
61,204 
65,912 
70,620 
75,328 
80,036 
84,744 
89,452 
94,100 
96,868 
103,576 
108,284 
112,922 
117,700 
122,406 
127,116 
131,824 
136,532 
141,240 
163.400 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2  400 

2,600 

2,800 

3,000 

3,200 

3,400 

3600 

3,800 

4,000 

4,200 

4400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6.940 

Inch. 

0. 
.0004 
.0006 

.0010 
.0014 
.0018 
.0020 
.0023 
.0026 

.0036 
OMO 
.0048 
.0056 
.0064 
.0071 
.0077 
.0063 
.OODI 
.0100 
.0106 
.0115 
.0122 
.0130 
.0139 
.0149 
.0150 
.0168 
.0178 
.0188 
.0203 
.0215 
.0229 
.0237 
.0248 

Inch. 
0. 

Initial  load. 

E  (500-1 ,000) —4,286,000  pounds  per  square  Inch. 
E  (1 ,000-2,000)  -  3,870,000  pounds  per  square  Inch. 
B  (2,00(^3,000)  -  3,750,000  pounds  per  square  inch. 

E  (3,000-4,000) — 3,636,000  pounds  per  square  Inch.  | 

Crack  at  comer. 

E  (4,000-^.000)  -  2,927,000  pounds  per  square  inch. 

E  (5.000-6,000)  -3,000,000  pounds  per  square  inch. 
Ultimate  strength. 

.0001 

.0003 

.0006 



.6616 

.0016 

.0024 

.0044 
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No.  1565. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  fine  gravel,  1. 
Water  ilted  in  gauging,  25  per  cent  of  cement,  by  weight, 
^e,  set  in  water,  173  days.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (mmiediately  after  being  taken  from  the 
water),  143.9  pounds. 

Dimensions,  23''.95X3''.96X6'.01. 
Sectional  area,  23.80  square  inches. 
Gauged  length,  12*. 


Applied  loads. 

In  gauged  lengtb. 

Remarka. 

Total. 

Per  square 
inoh. 

Compree- 
slon. 

Set. 

PoundM. 
2,380 
4,760 
7,140 
9,520 
11,900 
•      14,280 
16,660 
19,040 
21,420 
23,800 
28,560 
33,320 
38,080 
42,840 
47,600 
52.360 
67,120 
61.880 
66,640 
71,400 
76.160 
80.920 
85,680 
90,440 
95,200 
99,960 
104,720 
109,480 
114,240 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4  200 

4,400 

4,600 

4,800 

Inch. 
0. 

.0005 
.0006 

.0011 
.0016 
.0020 
.0025 
.0029 
.0034 
.0043 
.0054 
.0062 
.0071 
.0080 
.0091 
.0100 
.0109 
.0119 
.0128 
.0140 
.0148 
.0160 
.0172 
.0184 
.0196 
.0211 
.0227 
.0249 

Inch. 
0. 

Initial  load. 

E  (500-1 ,000)  -3,158.000  pounds  per  square  inch. 
E  (1,000-2,000)  -3,158,000  pounds  per  square  inch. 

.6001 

.0005 

.0013 

.0019 

E  (2,000-3,000) -2357^)00  pounds  per  square  inch. ' 

E  (3,000-4,000)  -  2,609.000  pounds  per  square  inch. 
Ultimate  strength 

.0129 
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No.  1556. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  coarse  gravel,  1. 
Water  used  in  gauging,  23.8  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  ^ay  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.4  pounds. 

Dimensions,  24''.00X3''.95X6*.06. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
iDch. 

Comprea- 
filon. 

Set. 

Pounds. 
2,394 
4,788 
7,184 
9,576 
11,970 
14,364 
16,758 
19,152 
21,546 
23,940 
28,728 
33,516 
38,304 
43,092 
47,880 
62,668 
57,456 
82,244 
67,032 
71,820 
76,606 
81,396 
86,184 
90,972 
95,760 
100,548 

104,  aoo 

Pound*. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,800 
4,000 
4,200 
4,360 

Inch. 
0. 
.0008 

.0007 
.0011 
.0015 
.0020 
.0024 
.0029 
.0033 
.0038 
.0047 
.0056 
.0067 

.otr/8 

.0086 

.0096 

.0105 

.0113 

.0124   ' 

.0134 

.0150 

.0160 

.0172 

.0185 

.0197 

.0225 

Inch. 
0. 

Initial  load. 

E  (600-1,000) -3,U8,000  pounds  per  square  inch. 

E  (1,000-2,000)  -3,000,000  pounds  per  square  IdcIi. 

E  (2,000^,000)-2,857,000pounds  per  square  Inch. 

E(3,000-4,000)-2,400,000 pounds  per  square  inch. 
Crack  at  comer. 
Ultimate  strength. 

.0002 

.0(K« 

.0014 

.unx) 

.0033 
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No.  1657. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  i'  trap  rock,  1. 
"Water  used  in  gauging,  22.7  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  174  da^st     (First  day  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  i^ter  being  taken  from  the 
water),  152.5  pounds. 

Dimensions,  23''.96X4''.00X6*.06. 
Sectional  area,  24.24  square  inches. 
Gauged  length,  12''. 


AppUedloAdB. 

In  gauged  length. 

Remarks. 

Total. 

PerwruaTB 
iDcn. 

Compres- 
sion. 

Set. 

Pounds. 
2,424 

4,848 
7,272 
0,696 
12,120 
14,544 
16,968 
19,392 
21,816 
24,240 
29,088 
33,936 
38,784 
43,632 
48,480 
53,328 
58,176 
63,024 
67,872 
72,720 
77,568 
82,416 
87,264 
92,112 
96,960 
101,806 
106,656 
111,504 
116,352 
121,200 
126,048 
130,896 
135,744 
140,502 
145,440 
150,288 
156^136 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

3,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4  400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6^200 

Inch. 

0. 
.0002 
.0003 
.0005 
.0007 
.0010 
.0014 
.0016 
.0018 
.0021 
.0026 
.0031 
.0037 
.0043 
.0048 
.0054 
.0061 
.0067 
.0074 
.0080 
.0086 
.0092 
.0098 
.0106 
.0115 
.0122 
.0129 
.0135 
.0142 
.0150 
.0160 
.0170 
.0178 
.0189 
.0199 
.0219 
.0237 

Inch, 

Initial  load. 

E  (500-1,000))— 5,000,000  poimds  per  aquare  inch. 

E  (1,00&-2,000)-4,800,000  pounds  per  square  tnoh. 

E  (2,000-8,000)-4,138,000  pounds  per  square  inch. 

E  (3,000-4,000)  -3,760,000  pounds  per  square  inch. 

E  (4,000-4^,000)  -4,000,000  pounds  per  square  inch. 

E  (5,00(>-6,000)-8,0n,000  pounds  per  square  indu 
Ultinuite  strength. 

0. 

.0002 

.0004 

.0007 

.0010 

.0015 

.(Kr2!* 
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No.  1558. 
Marks,  Vul.  lilJune  19. 

Composition:  Vulcanite  cement,  1;  2^"  trap  rock,  1. 
Water  used  in  gauging,  21.7  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  176  days.     (First  day  and  last  8  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.4  poimds. 
Dimensions,  24''.00X4'.05X«''.05. 
Sectional  area,  24.50  square  inches. 
Gauged  length,  12*. 
One  end  of  specimen  porous,  outside  the  gauged  length. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Perratmre 
Indi. 

Compree- 
■ion. 

Set. 

PoundM, 
2,450 
4,900 
7,350 
9,800 
12,250 
14,700 
17,150 
19,600 
32,050 
24,500 
29  400 
34,300 
39,200 
44,100 
49,000 
53,900 
58,800 
63,700 
68,600 
73,500 
78,400 
83,300 
88,200 
93,100 
98,000 

lQa;900 

Povmdt. 

100 

20O 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

Inch. 

0. 

.0006 
.0011 
.0016 
.0020 
.0025 
.0030 
.0034 
.0037 
.0041 
.0049 
.00S6 
.0064 
.0072 

:X 

.0005 
.0103 
.0111 
.0120 
.0129 
.0138 
.0145 
.0155 
.0165 

.0184 

inch. 
0. 

Initial  load. 

E(500-l,000)-3,333,000  pounds  per  square  inch. 

E  (l,00O-2,000)-3,529,000  pounds  per  square  inch. 

E  (2,000-3,000)  -3,750,000  pounds  per  square  inch. 

E(3,000-4,000)-'3,429,000 pounds  per  square  inch. 

Comer  cracked. 
Ultimate  strength. 

.0008 

.OOU 

.0016 

.0024 

.0064 
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No.  1559. 
Marks,  Vul.  1 : 1  June  19. 
Composition:  Vulcanite  cement,  1;  cinders,  1. 
Water  used  in  gangling,  35  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  174  days.     (First  day  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  121.2  pounds. 

Dimensions,  23''.90  XS^'.O?  XG'^.Ol. 
Sectional  area,  23.86  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Poundt. 

2,386 

100 

4,772 

200 

7,158 

300 

9,544 

400 

n,930 

500 

14,316 

600 

16,702 

700 

19,068 

800 

21,474 

900 

23,860 

1,000 

28,632 

1,200 

33,404 

1,400 

38,176 

1,600 

42,948 

1,800 

47,720 

2,000 

52,492 

2,200 

57,264 

2,400 

62,036 

2,(H)0 

66,806 

2,800 

69,900 

2,930 

In  gauged  length. 
Compres-         e_^ 


Remarks. 


Inch. 
0. 


r 

Inch,  t 

0.  ! 

.ooai  

.0005  

.0007  

.0010  I        0. 

.0014  i 

.0018  I 

.0021  ' 

.0025  ' 

.WX)  I        0. 

.a«7  : 

.0045 

.oas6  

.0065  I 

.0075  .0;kI3 

.OOH-t  

.0094  

.0105  1 

.0114  I I  Crack  at  comer. 

I  Ultimate  strength. 


Initial  load. 


£(500-1,000) =3,158,000  pounds  per  square  inch. 


I 


E  (1,000-2,000)— 2,791,000  pounds  per  square  Inch. 


I 


NO.  1660. 

COMPOSITION,  VULCANITE  PORTLAND  CEMENT  1,  SAND  2. 

APPEARANCE  OF  PRISM  AFTER  FRACTURE. 


MEtlOTYPC    CO.,  BOSTON. 
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No.  1660. 
Marks,  Vul.  1:2,  June  20. 
Composition:  Vulcanite  cement,  1;  sand,  2. 
Water  used  in  gauging,  38.6  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  da^s.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (mimediately  after  being  taken  from  the 
water),  135.3  pounds. 

Dimensions,  24''.00X3''.92X6''.00. 
Sectional  area,  23.52  square  inches. 
Gauged  length,  12''. 


In  gauged  length. 

Remarkt. 

Total. 

PWMUATB 

Inui. 

Compres- 
don. 

Set. 

Powndt, 
2,362 
4,704 
7,066 
9408 

n,7eo 

14,112 
16,464 
18,816 
21  168 
23,620 
28,224 
32,928 
87,632 
42,336 
47,040 
61,744 
56,448 
61,152 
65,856 
70,560 
75,264 
77,200 

Ptrnndt, 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1400 

1600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3280 

0. 
.0003 
.0006 

.0910 
.0012 
.0016 
.0020 
.0024 
.0020 
.0033 
.0043 
.0051 
.0060 
.0071 
.0082 
.0004 
.0108 
.0121 
.0135 
.0154 
.0183 

Inch, 
0. 

Initial  loiul. 

E^  (600-1,000)  =3,520,000  pounda  per  square  inch. 

E(l,000-2,ono)  -2,857,000  pounda  per  square  inch. 

E (2,000-8,000)  =2,182,000  pounds  per  square  inch. 
Ultimate  strength. 

.0001 

.0005 

.0012 

.0029 

820 
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No.  1561. 
•    Marks,  Vul.  1:3,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  3. 

Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 

Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  135.5  pounds. 

Dimensions,  23''.95X3'.98X6''.02. 

Sectional  area,  23.96  square  inches. 

Gauged  length,  12^^. 


AppUed  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Pounds. 
2,306 
4,792 
7,188 
9,584 
11,980 
14,376 
16,772 
19,168 
21,564 
23,960 
26,356 
28,752 
31,148 
33,644 
36,940 
38,336 
40,732 
43,128 
45,524 
47,920 
60,316 
62,712 
66,108 
67,.504 
50,900 
62,296 
69,800 

Peraoutfre 
IncD. 

Compres- 
aion. 

Set. 

Pounds. 

100 

200 

300 

400 

000 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,910 

Inch. 

0. 
.0004 
.0009 
.0014 
.0018 
.0023 
.0028 
.0032 
.0030 
.0046 
.0061 
.0056 
.0062 
.0068 
.0076 
.0084 
.0002 
.0090 
.0106 
.0116 
.0126 
.0134 
.0144 
.0166 
.0167 
.0180 

Inch. 
0. 

Initial  load. 

E  (500-1,000) «  2,727,000  pounds  per  aquare  Inch. 

E  ( 1 ,000-1,100)  a2,S0O/XX)  pounds  per  square  inch. 

E(l,600-2,000)  -:2»14SA)00  pounds  per  sqaare  taich. 

E  (2,000-2,600) = l.n4,000  pounds  per  aquare  inch. 
Ultimate  strength. 

.0006 

.0010. 

' 

.66i7 

.0028 

.0046 
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No.  1562. 

Marks,  Vul.  1:1:2,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  1;  i*  trap  rock,  2. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  149.1  pounds. 

Dimensions,  23'.92  X3''.99  X6'.02. 
Sectional  area,  24.02  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

'  Per  square 


ToUl, 


Pounds. 
2,402 
4,804 
7,206 
9,608 
12,010 
14,412 
16,814 
19,216 
21,618 
24,020 
28,824 
33,628 
38,432 
43,236 
48,040 
52,844 
57,648 
62,452 
67,256 
72,060 

76,864 
81,668 
86,472 
91,276 
96,080 
100,884 
105,688 
109,600 


sous 
ticn. 


incl 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,560 


In  gauged  length. 


Compres-  cj„t 

sion.  ^^• 


Inch. 

0. 
.0004 
.0007 
.0010 
.0013 
.0016 
.0020 
.0024 
.0027 
.0032 
.0038 
.0045 
.0054 
.0061 
.0071 
.0080 
.0088 
.0097 
.0104 
.0115 

.0125 
.0138 
.0150 
.0161 
.0176 
.0199 
.0221 


Remarks. 


Inch. 
0.  I  Initialload. 


.0005 


.0040 
.OftW 


R (500-1, 000)  =3,529,000  pounds  per  square  Inch. 


!•:  ( 1 ,000-2,000)  -=3,750,000  pounds  per  square  inch 


K   (2,000-3,000)  ^3.333.000  pounds  per  square 
inch.    Corner  cracked. 


K( 3,000-4 ,000)  ^2,927,000  pounds  per  square  inch, 
intimate  strength. 


H.  Doc.  291,  58-3- 


-21 


322  G£M£KT,  MORTAR,  AND    CONCRETE    PRISMS. 

No.  1563. 

Marks,  Vul.  1:1:2,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  1;  i"  trap  rock,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  152  pounds. 

Dimensions,  24''.00  X3''.94  X6''.01. 
Sectional  area,  23.68  square  inches. 
Gauged  length,  12^^. 


Applied  loads. 
TOUI.     |"^X 


Pmndt. 
^,368 
4,736 
7,104 
9,472 
11,840 
14,206 
16,676 
18,944 
21,312 
23,680 
28,416 
33,152 
37,888 
42,624 
47,360 
52,006 
56,832 
61,568 
66,304 
71,040 
75,776 
80,512 
85,248 
89,984 
94,720 
99,000 


Per  square 
incl 


Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,180 


In  gauge 

Compres- 
sion. 

•d  length. 

Set. 

,nck. 
0. 

Remarks. 

Inch. 
0. 

Initial  load. 
E(50O-l,000) 

.0005 

.0008 
.0011 

.0001 

.0014 

.0016 

.0020 

.0022 
.0026 

.0003 

^5,000,000  pounds  per  square  Inch. 

.0031 

.0036 

.0040 

.0045  .0003       E(  1,000-2,000)  =5,21 7,000  pounds  per  square  incl). 

.0050  ' 


.0056 
.0063 
.0070 
.0079 
.0069 
.0099 
.0109 
.0120 
.0135 


•I 


.0006    I  KC 2,000-3.000)  --3,870,000  pounds  per  square  incb. 


.0018       E(3.000-4,QOO)- 2.727,000  pounds  per  square  incb. 
Ultimate  strength. 
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No. 
1:2:3,  June  20.  . 


1564. 


Marks,  Vul. 

Composition:  Vulcanite  cement,  1;  sand,  2;  i*  trap  rock,  3. 
Water  used  in  gauging,  45  per  cent  of  cement,  by  weight, 
^e,  set  in  water,  173  days.  (First  2  days  and  last  6  days  in  air.) 
T^ight  per  cubic  foot  (mimediately  after  being  taken  from  the 
water),  150.8  pounds. 

Dimensions,  24'.00  X  3'.90  X  6'.00. 
Sectional  area,  23.40  square  inches. 
Gauged  length,  12''. 


Applied 

llOMlS. 

In  gauged  length. 

^Remarks. 

Total. 

PersquAre 

Compree- 
■ion. 

Set. 

Founds. 

2,340 

4,080 

7,020 

0,300 

11,700 

14,010 

16,380 

18,720 

21,000 

23,400 

28,080 

32,700 

37,440 

42,120 

40,800 

51,480 

56,100 

00,840 

Found*. 

100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

1,200 

1,400 

1,000 

1,800 

2,000 

2,200 

2,400 

2,000 

2.fn\ 

Inch. 

0. 
.0001 
.0003 
.0000 
.0010 
.0013 
.0016 
.0020 
.0023 
.0020 
.0034 
.0042 
.0050 
.0050 
.0072 
.0081 
.0001 
.0102 
.0113 
.0125 
.0144 
.0100 

Inch. 
0. 

Initial  load. 

E  (500-1,000) -4,015,000  pounds  per  square  inch. 
E(1,OOD-2,000)-3,333,000  pounds  per  square  inch. 

0. 

.0003 

.0013 

65,520 

70,200             SioOO 
1        74,880              3,200 

.C02S 

E (2,000-3,000) -2,027,000  pounds  per  sqpare  inch. 

70,500              3,400 

84,240              3,000 

.0185 

86, 000              3-  TOO 

:::::::::::: 

Ultimate  strength. 
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No.  1565. 

Marks,  Vul.  1:2:4,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  i"  trap  rock,  4. 
Water  used  in  gauging,  42.9  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  175  days.     (First  day  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  150.3  pounds. 

Dimensions,  24''.04X3''.89  X  6^.02. 
Sectional  area,  23.42  square  inches. 
Gauged  length,  12^^. 
Porous  at  one  end  of  prism. 


Applied  loads. 

I !> gauged  length. 
Compre.          ^,_ 

Remarks. 

Pounds. 
2,342 
4,684 
7,026 
9.368 
11,710 
14,052 

Pounds. 
100 
200 
300 
400 
500 
600 

Inch.            Inch. 
0.           1       0. 
,0005      

Initial  load. 

.0008    1 

.0012    ' 

.0017    ,          .0002 
.0022     

16,394 

700 

.0026      

18,736 
21.078 
23,420 
28, 101 

800 

900 

1,000 

1.200 

.0032      

.0040     

.0049    1          .0010 
.0078     1 

K  (500-1 .000)  -  2,500,000  pounds  per  square  inch. 

32.788               1,400 
34,600               1,480 

.0129      

.tt323      

IJitimatc  strength. 

,      • 

No.  15(56. 

Marks,  Vul.  1 :  3:  G,  June  25. 

Composition:  Vulcanite  cement,  1;  sand,  3;  i"  trap  rock,  6. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  168  days.     (First  7  days  and  fast  4  days  in  air.; 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  155.8  pounds. 

Dimensions,  24''.05  X3".90  XG^'.Oe. 
Sectional  area,  23.63  square  inches. 
Gauged  length,  12". 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

2,363 

100 

4,726 

200 

7,089 

300 

9, 452 

400 

11,815 

.WO 

14,  178 

cm 

16,541 

700 

18,904 

800 

21,267 

900 

23,630 

1,000 

25,993 

1,100 

28,3.50 

1,200 

30, 719 

1,.300 

33,082 

1,400 

33,400 

1,410 

In  gauged  length. 


sion. 


Set. 


Remarks. 


men. 
0. 
.0002 

incn. 
0. 

.  0005 

.0010 

.0016 
00^1 

.0002 

.0031 

.0041 

.oa5i 

• 

.0070 
.0089 

.0020 

.0111 

.0146 

.0225 

Initial  load. 


.  0020       K  (.'iOO- 1 ,000)  - 1,667,000  pounds  per  square  Inch. 


I 


Ultimate  strength.. 
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No.  1567. 
Marks,  Vul.  1:1:2,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  1;  2 J*'  trap  rock,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement,  by  weight. 

Age,  set  in  water,  171  days.     ( and  last  6  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  tne 
water),  153.9  pounds. 

Dimensions,  24^^.03  X  3'.99  X  6''.00. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12^". 


Applied  loads. 

In  gaugei 

Compres- 
sion. 

d  length. 

Total. 

Per  square 
inch. 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 
2,3SM 

4,788 
7,182 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Inch. 

0. 
.0003 
.0005 
.0007 
.0010 
.0013 
.0016 
.0020 
.0024 
.0027 
.0035 
.0043 
.0051 
.0065 
.0088 

Initial  load. 

E  (500-l,000)-4,615,000  pounds  per  square  inch. 

E   (l,00r-2,00())= 3.429,000  Mounds  per  square 

inch. 
Ultimate  strength. 

9,576 
11,970 
14,364 
16,758 

.0001 

19, 152 
21,546 

23,940 
28,728 

.0005 

33,516 

38,  .304 

43,092 

47,880 
52,668 

.(KKJl 

No.  1568, 
Marks,  Vul.  1:2:3,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  2^"  trap  rock,  3. 
Water  used  in  gauging,  37.5  per  cent  of  cement,  by  weight. 

Age,  set  in  water,  175  dajs.     ( —  and  hust  10  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.9  pounds. 
Dimensions,  24''.08X3''.90X6".00. 
Sectional  area,  23.40  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

Totel. 

Per  square 
Inch. 

Pounds. 

Pounds. 

2,340 

100 

.4,680 

200 

7,020 

300 

9.360 

400 

11,700 

500 

14,040 

600 

16.380 

700 

18,720 

800 

21,060 

900 

23,400 

1,000 

28.080 

1.200 

32,760 

1,400 

37,440 

1.600 

39,400 

1,680 

!     in 


gauged  length. 


Compres- 
sion. 


Set. 


Inch. 
0. 
.0003 

Inch. 
0. 

.0008 

.0011 

.0015 
.0020.. 

.0004 

.(X)24 

.0029 

.0035 

.0040 
.0054 

.0012 

.0075 

.01.%) 

.0068 

Remarks. 


Initial  load. 


E  (500- 1,000) =3. 529,000  pounds  per  square  inch. 


Ultimate  strength. 


Fracture  occurred  in  part  through  pieces  of  the  2^*^  broken  stone. 
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No.  1569. 

Marks,  Vul.  1:2:4,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  2y  trap  rock,  4. 

Water  used  in  gauging,  42.9  per  cent  ot  cement,  by  weight. 

Age,  set  in  water,  175  days.     ( 7-  and  last  10  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.9  pounds. 

Dimensions,  24*.20  X  4*.00  X  6*.05. 
Sectional  area,  24.20  square  inches. 
Gauged  length,  12*'. 
Porous  spots  along  length  of  prism. 


AppUed  loads. 

In  gauged  length. 

1 

Total. 

Per  square 
incD. 

Compres-         c^^^^ 
sion.      1       *^*- 

Remarks. 

Pounds. 

2,420 

4,840 

7,260 

9,680 

12,100 

14,520 

16,940 

19,360 

21,780 

24,200 

26,620 

29,040 

29,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,100 

1,200 

1,210 

Inch.           Inch. 
0.                  0. 
.0004     

Initial  load. 

.0007    ' 

.  0013     

.0018    1          .0006 
.0023    ' 

.0030    1 

.0038     

.0047     

.0065              .0028 
.0088     

E  (500-1,000)- 2,400,000  pounds  per  square  inch. 

.0143    1          .0079 

Ultimate  strength. 

1 

No.  1570. 

Marks,  Vul.  1:3:6,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  3;  2 J*  trap  rock,  6. 
Water  used  in  gauging,  50  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  Uie 
water),  158.1  pounds. 

Dimensions,  24^^.03  X4*.04X  6^^.05. 
Sectional  area,  24.44  square  inches. 
Gauged  length,  12*. 
Porous  places  along  the  prism. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Compres- 
sion. 

Set. 

Pounds. 
2,444 

4^888 

Pounds.         Inch. 
100           0. 
!2nn             oms 

Inch. 
0. 

Initial  load. 

7,332    '             300              .0012 
9,776    ■            4(10    <          onio 

12,220 
14,664 
17,106 
19,300 

fiOO            .0030 
600    1            0048 

.66i3 

K  ( 100-500) »  2  824.000  pounds  per  square  inch. 

700 
790 

.00R9 
.0176 

Ultimate  strength. 
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No.  1571. 

Marks,  Vul.  1:1:2,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  1;  cinders,  2. 
Witter  used  in  gauging,  29.2  per  cent  of  cement,  by  weight, 
^e,  set  in  water,  171  days.     (First  6  da^s  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  aixer  being  taken  from  the 
water),  124.2  pounds. 
Dimensions,  24'.20X3''.94X6''.02. 
Sectional  area,  23.72  square  inches. 
Gauged  length,  12''. 
Surface  generally  porous. 


Appltod  loads. 

In  gauged  length. 

Total. 

^"i^ar'' 

Compres- 
sion. 

Remarks. 

Set. 

Pounds. 
2,372 
4I744 

Pound*. 
100 

900 

Inch. 
0. 

.0004 

Inch. 

0.             Initial  load. 

7,116    1             aOO              .0009 
9,488                 4no              .0014 

11,800 
14,232 
16,004 
18,976 
21,348 
23,720 
28,464 
33,206 
37,062 
42,696 
47,440 

53,184 

500 
600 
700 
800 
900 

.0018 
.0024 
.0029 
0033 

.0002 

1 

.0040 

i 

1,000              .0045 
1,200               .0058 

.  0004    .  E  (500-1,000)  -  2,400,000  pounds  per  square  inob. 

1,400 
1.600 
1,800 
2,000 

2,200 

.0072 

.0088 



.0107 
.0129 

.0178 

.  66i5       E  (1^000-2.000) » 1 ,644,000  pounds  per  square 
,  Ultiniate  strength. 
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No.  1572. 
Marks,  Vul.  1:2:3,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  2;  cinders,  3. 
Water  used  in  gauging,  43.8  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  125.4  pounds. 

Dhnensions,  24''.20X3''.87  X 6^^.00. 
Sectional  area,  23.22  square  inches. 
Gauged  length,  12^^. 
Surface  of  prism  generally  spongy. 


Applied 

Totol. 

Pounds. 
2,322 
4,644 
6,966 
9,288 
11,610 
13,932 
16,254 
18,576 
20,898 
23,220 
25,542 
27,864 
30,186 
32,508 

loads. 

Per  square 
IncK. 

In  gauged  length. 
Blon.             *^^- 

Remarks. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1.300 

1,400 

Inch.            Inch. 
0.                 0. 
.0004     

Initialload. 

.0009     

.0015     

.0022    !          .0003 
.0031     ' 

.0042    1 

.0053     

.0066     

1 

.0080              .0019 
.0100       

E  (500-1 ,000)  - 1 ,429,000  pounds  per  square  inch. 

.0118     

UlUmate  strength. 

.0146     

.0205    1 

No.  1573. 
Marks,  1:2:4,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Water  used  in  gauging,  57.1  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  122  pounds. 

Dimensions,  24''.22X  3^^.99  X6".00. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12*. 
Surface  of  prism  somewhat  porous. 


Applied  loads. 

In  gauge 

Compres- 
sion. 

d  length. 

Set. 

Inch. 
0. 

Remarks. 

Total. 

Pounds. 
2,394 
4,788 

Per  square 
incK. 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
764 
800 

800 

Inch. 

0. 
.0006 
.0016 
.0027 
.0040 
.0001 
.0093 
.0142 
.0194 

.0285 

Initial  load. 

7,182 

9,576 
11,970 
14,364 
16,758 
18,300 
19, 152 

19, 152 

.0006 

F  (100~>500)-- 1.412,000  pounds  per  square  Inch. 

.0105 

/Swond  application  of  load. 
\  Ultimate  strength. 

Sustained  800  pounds  per  sauare  inch  about  one-half  minute  upon 
second  application,  then  rapidly  yielded  and  completed  fracture. 
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No.  1574. 
Marks,  Vul.  1:3:6,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  3;  cinders,  6. 
Water  used  in  gauging,  80  per  cent  of  cement,  by  weight . 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  119.2  pounds.  ^ 

Dimensions,  24^^.08  X 3'.86  X  G'^.OS. 
Sectional  area,  23.35  square  inches. 
Gauged  length,  12''. 
Surface  somewhat  porous. 


Applied  loftds. 

In  gauged  length. 

C-ompres- 
sion. 

Remarks. 
Set.        1 

Ptmnd*. 
2,335 
4,670 
7,005 
9,340 

Pounds. 
100 
200 

Inch. 
'0. 
.0008 

Inch. 

0.           ,  Inltlalload. 

300 
400 

.0020 
nruft 

1 

11,675 
14,010 

500              .0061 
600              .0097 
700    1          .QIM 

.0017       K  ( 100-500)     1 ,091 .000  pounds  ver  square  inch. 

16,345 
17,300 

" 

740 

Ultimate  strength. 

No.  1575. 
Marks,  Vul.  1:1:2,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  1;  coarse  gravel,  2. 
Water  used  in  gauging,  33.3  i)er  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.3  pounds. 

Dimensions,  24''.00  X 3''.96  X  5''.97. 
Sectional  area,  23.64  square  inches. 
Gauged  length,  12''. 


Applie< 
ToUl. 

i  loadH. 

Per  square 
inch. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,200 
2,400 
2,600 

In  gauge 

Compres- 
sion. 

tl  length. 
Set. 

Remarks. 

Pounds. 
2,364 

4,728 
7,092 
9,456 
11,820 
14,184 
16,548 
18,912 
21,276 
23.640 
28,368 
33.096 
37,824 
42,552 
47,280 

62,008 
56,736 
61,464 

Inch. 

0. 
.0004 
.0009 
.0014 
.0019 
.0025 
.0031 
.0037 
.0042 
.0019 

.0074 
.0088 
.0104 
.0120 

.0140 
.0161 
.0265. 

Inch. 
0. 

Initial  load. 

.0004 



.0012 

E  (500-1,000) =2,727,000  pounds  per  square  inch. 

E  (1,000-2,000)  ^2,3.'ia,000  pounds  per  square 
inch. 

Ultimate  strength. 

.(XKtt 
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No.  1576. 

Marks,  Vul.  1:2:3,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  2;  coarse  gravel,  3. 
Water  used  in  gauging.  37.5  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  aays.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.8  pounds.      ^ 

Dimensions,  24''.00  X  3''.90  X  6''.03. 
Sectional  area,  23.52  square  inches. 
Gauged  lei^h,  12''. 


AppUed  loiMl8. 

In  gauged  length. 

1 
Remarks. 

Total. 

Per square 
Inch. 

Compree- 
sion. 

Set. 

Pounds. 
2,362 
4,704 
7066 
9,406 
11,760 
14, 112 
16,464 
18,816 
V     21,168 
23,520 
28,224 
32,928 
37,632 
42,336 
47,040 

48,500 

Pounds. 

lOO 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,060 

/neft. 

0. 
.0005 
.0009 

.0013 
.0017 
.0023 
.0027 
.0034 
.0040 
.0044 
.0057 
.0071 
.0068 
.0106 
.0133 

Indi. 
0. 

Initial  load. 

.0004 

.0010 

E  (500-1,000)  »2,857,000  pounds  per  square  inch. 

.0034 

E    (1,000-2  000) =1346,000  pounds  per  square 
Ultimate  strength. 
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No.  1577. 

Marks,  Vul.  1:2:4,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  2;  coarse  gravel,  4. 
Water  used  in  gauging,  42.9  per  cent  of  cement,  by  weight. 
A^,  set  in  water,  171  days.     (First  5  days  and  last  11  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  148.3  pounds.  * 

Dimensions,  24''.03X3''.99X5''.99. 
Sectional  area,  23.90  square  inches. 
Gauged  length,  12^. 


Applied  loAds.        ,      In  gaugBd  length. 

1 

RemarkB. 

Total. 

Per  square 
Incn. 

Compree- 
sion. 

Set 

PomndM. 

11,050 
14,340 
16,730 
19,120 
21,510 
23,900 
26,290 
28,680 
31,070 
33,460 
35,850 

38,240 
40,630 

PouwU. 
100 
200 
300 

Indi. 
0. 
.0005 

Inch. 
0. 

Initial  load. 

.mil 

• 

400    '          .0016 



500 
600 
700 
800 

900 
1,000 
1,100 
1,200 
1,300 
1,400 
1,500 

1,600 

.0023 
.0030 

.0007 

• 

.0037 
.0045 
.0052 
.0062 
.0071 

.0020 

E  (500>1,000)  =2,308,000  pounds  per  aquare  inch. 

.0081 
.0002 
.0106 
.0123 

.oijn 



.0045 

E   (1,000-1,500)  ^1,667.000  pounds  per  square 
Inch 

1,700              .0210 

Ultimate  strength. 



No.  1578. 

Marks,  Vul.  1:3:6,  June  29. 

Composition:  Vulcanite  cement,  1;  sand,  3;  coarse  gravel,  6. 
Water  used  in  gauging,  80  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  169  aajrs.     (First  12  days  and  last  1 1  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  144.2  pounds. 

Dimensions,  24''.00X3''.83X6''.00. 
Sectional  area,  22.98  square  inches. 
Gauged  length,  12^. 


Applied  loads. 

In  gauged  length. 

Reiparks. 

Total. 

Per  square 
loch. 

Compres- 
sion. 

Inch. 

0. 
.0010 
0025 
!0047 
.0090 
.0116 

Set. 

POtllMl*. 

2,296 
4,596 
6,804 
0,198 
11,490 
13,300 

Poundi. 
100 
200 
300 
400 
500 
580 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0050 
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Compressive  Elastic  Properties. 

No.  1510. 
Marks,  315. 

Composition:  Alpha  Portland  cement,   1;  sand,  2;  1)^  and  2^" 
trap  rock,  4. 
Water  used  in  mortar,  61.2  per  cent  of  cement,  by  weight. 
Age,  set  in  air.  4  years  1  day. 
Weight  per  cubic  foot,  151.4  pounds. 
Dimensions,  11\99  X  12'' .04  X  12^^.05. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5^. 


Applied  loads. 

In  gauged  leogtb. 

Remarks. 

Total. 

Par  square 

Compras- 
aion. 

8et. 

• 

FtmndM, 

Ptmndt. 

Inch. 

Inch, 

14,508 

100 

0. 

0. 

Inicial  load. 

29,016 

200 

.0001 

a 

43,5M 

aoo 

.0002 

0. 

56,032 

400 

.0004 

0. 

72,540 

500 

.0006 

.0001 

87,048 

600 

.0006 

.0001 

E»  3,571,000  pounds  per  square  inch. 

101,556 

TOO 

.0010 

.0002 

116,064 

800 

.0012 

.0003 

130,572 

900 

.0015 

.0004 

145,080 

1,000 

.0018              .0005 

E»3,462,000  pounds  per  square  ioeii. 

150,588 

1,100 

.0021              .0005 

174,006 

1,200 

.0024 

.0005 

188,604 

1,300 

.0028 

.0006 

203,112 

1,400 

.0032 

.0010 

217,620 

1,500 

.0037 

.0012 

E = 1,724,000  pounds  per  square  inch. 

232,128 

1,600 

.0042 

.0014 

246,690 

1,700 

.0049 

.0019 

261,144 

1,800 

.0057 

.0023 

275,652 

1,900 

.0067              .0029 

200,160 

2,000 

.0077              .0035 

ao«,668 

2,100 

.0069    ;          .0042    1 

319,176 

2,200 

.0101              .0049    ' 

333,684 

2,300 

.0117 

.0061 

348,192 

2,400 

.0134 

.0072 

382;700 

2,600 

.0138 

.0079 

403,000 

2,780 

Ultimate  strength. 

1 

336 


CONCRETE    CUBES. 


No.  1511. 

Marks,  316. 

Composition:  Alpha  Portland  cement,   1;  sand,  2;  1^"  and   2 J*' 
trap  rock,  4. 

Water  used  in  mortar,  61.2  per  cent  of  cement,  by  weight. 

^Vge,  set  in  air,  4  years  1  day. 

Weight  per  cubic  foot,  148.4  pounds. 

Dimensions,  IT. 87 X  12^07 X  12''.02. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5^, 


Applied  loads. 

In  gauged  kngth. 

ToUl. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Inch. 

Set. 

Poinds. 

ch. 

14  608 

100 

0. 

29,016 

200 

.0001 

0. 

43,624 

300 

.0002 

0. 

58  032 

400 

.0004 

0. 

72,640 

500 

'.0006 

0. 

87.048 

600 

.0uO8 

.OUOl 

101,656 

700 

.0010 

.0002 

116,064 

800 

.00x2 

.0002 

130,572 

900 

.0015 

.0003 

145.080 

1,000 

.0017 

.0004 

169,688 

1,100 

.0019 

.0005 

174,09(i 

1,200 

.0022 

.0006 

188,604 

1,300 

.0026 

.0007 

203,112 

1,400 

.0028 

.0<«08 

217,620 

1,500 

.0031 

.0009 

232,128 

1,600 

.0036 

.0011 

246,636 

1,700 

.0040 

.0012 

261,144 

1,800 

.0044 

.0014 

275,<i52 

1,900 

.0049 

.0017 

29(),lfiO 

2,000 

.005(i 

.0021 

304,668 

2,100 

.0061 

.0024 

319, 176 

2,200 

.0070 

.0029 

333,684 

2,300 

.0080 

.0036 

348,192 

2,400 

.0088 

.0042 

362,700 

2,500 

.0103 

.oa55 

377,208 

2,(500 

.0127 

.0075 

416,000 

2,870 



Remarks. 


Initial  load. 


P^ =3,671,000  pounds  per  square  inch. 


E  ^3,462,000  pounds  per  square  inch. 


£-=2,273,000  pounds  per  square  inch. 


Crack. 

Ultimate  strength. 


CONCRETE   CUBES. 


887 


No.  1512. 
Marks,  393. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^  trap  rock,  4. 
Water  used  in  mortar,  58.3  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  4  years. 
\^ight  per  cubic  foot,  151.7  poimds. 
Dimensions,  1 T .90  X  12''.05  X  12\04.   * 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5"". 


Applied  loads. 


In  gauged  length. 


Total. 


Pomndg. 

14,508 

29,016 

43,524 

58,032 

72,540 

87,048 

101,556 

116,064 

130, 5?i 

145,060 

159,568 

174,096 

188,604 

203,112 

217,620 

232,128 

216,636 

261,144 

275,652 

290,160 

304,668 

319,176 

333,684 

348,192 

362,700 

377,206 

391,716 

406,224 

421,000 


Per  square    Compres- 
•^  slon. 


squi 
Qcn. 


incl 


POHWU. 

100 
200 
300 
400 
500 
600 
700 
800 

goo 

1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 
2,200 
2,300 
2,400 
2,500 
2,600 
2,700 
2,800 
2,900 


Inch. 

0. 
.0001 
.0003 
.0006 
.0007 
.0010 
.0012 
.0014 
.0017 
.0020 
.0023 
.0026 
.0030 
.0033 
.0096 
.0040 
.0046 
.0050 
.0056 
.0063 
.0070 
.0077 
.0086 
.0096 
.0112 
.0148 
.0190 
.0274 


Set. 


Inch. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0003 
.0005 
.0006 
.0007 
.0006 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0020 
.0024 
.0027 
.0031 
.0037 
.0044 
.0063 
.0080 
.0105 
.0161 


Remarks. 


Initial  load. 


£=>3, 125,000  pounds  per  square  izKSh. 


fi =3,214,000  pounds  per  square  Inch. 


£9  2,000,000  pounds  per  square  inch. 


Crack. 


Ultimate  strength. 


H.  Doc  291,  6S-3 22 
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CONCRETE    CUBES. 


No.  1513. 
Marks,  394. 

Composition:  Alpha  Portland  cement,  1 ;  sand,  2;  2)' trap  rock,  4. 
Water  used  in  mortar,  58.3  per  cent  of  cement,  by  weight, 
^e,  set  in  air,  4  years. 
Weight  per  cubic  foot,  152.3  pounds. 
Dimensions,  1  r  .93  X  12''.03  X  12\02. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^. 


Pounds. 
14,460 
28,920 
43,380 
57,840 
72,300 
86,760 
101,220 
115,680 
130,140 
144,600 
150,060 
173,520 
187,980 
202,440 
216,000 
231,360 
245,820 
260,280 
274,740 
280,200 
375,000 
413,000 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,500 

2,860 


Comprea- 
Bion. 


Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0012 
.0016 
.0019 
.0022 
.0025 
.0029 
.0033 
.0037 
.0040 
.0044 
.0047 
.0050 
.0054 
.0057 
.0060 


In  gauged  length. 


Set. 


Inch. 
0. 
0. 

.0001 

.0002 

.0003 

.0004 

.0006 

.0007 

.0009 

.0010 

.0012 

.0013 

.0015 

.0017 

.0018 

.0019 

.0020 

.0021 

.0022    I 

.0023 


Remarks. 


Initial  load. 

K  —3,125,000  pounds  per  square  inch. 
K  =3,000,000  pounds  per  square  inch. 

E  -2^273,000  pounds  per  square  inch. 


Crack. 

Ultimate  strength. 


CONCRETE  CUBES. 


339 


a 


;3  ■ 
o 

i' 


i 


.4 

< 


If 

I  o  • 


^ 


CO 


fu 


lit. 


^ 


M 


Jill  111! 


^§g§§l 

»H  N  e«  CO  CO  eo 


iiiii  iS| 


§§   § 


§    § 


!§§§§§ 


§§§§§  §§§ 
§§3sS  lis 


!§§§§§ 


§i§§§  §§§ 


§§ 

ii 


^z 


3 


9 


n 


S8 


•^1 
11 


33 

e4cl 


S333S    $38 


;:;    «  1 


g   » 

s  I 

SI 

-      o 


I 


I 


I 


^ 


2  «3 
Q  to  I 


^ 


I 
1 
I 


2 


1 


fiS  cB  0B  oS  dS      S  d^  9 


38         8 
8S         8 


8  3 

S  S 

53  d 


.^'^•C0«O«O 


QOr^coeotD     oc4ak 


K)      lAiotC 


«5i 


S«ooaoao 


OOOOOGO       OMOO 


^§s§ss  sss§§  §§§     ss     s 


t 


p. 


i 


p. 

2 


f 


o 
3 


«  g 

T 


i 


CO  CO  CO  coco 


a 


CO 


n     % 


34U 


CONGBETE  CUBES. 


g 

a 


5 


CO 

CO 


I 

3 
I 

I 
1 

I 
s 

-^  s 


CO 

o 


I 

CI. 

s 


ti- 
ls 

5" 


I 
I 


«4I 


3 


iisii  §§$g  §i§i 


!§§§§  §§§§  §§§§ 

mm  MM  mi 


II 


.§§§§  §§§§  §§§§ 
imi  Mii  mi 


h 


!    ^::33:3    SSS»g    33SS 


il 


.i^SSS    S8SS    SS88 


511 


g5 


3 
& 


■< 


a 
§ 

8 


a* 


I 


9S;:SS    S8SS    S3SS 


CO  n  CO  CO     CO  CO  CO  CO     cocpcoco 


MdMCI 


^^'^•^       UdW)>4*0       «««« 


cTcTcTc^' 


«or«ao»     (or^oook     «K-aoa» 


•?S 


till  im  iiii 


(^ONcftE'rp:  (UriiES. 


&41 


-fi. 


I  i: 


O  B 


^i§§§§g§§§§  §!§§§§§§§  §§§§§§§§§§ 

I  - 


I 


§§§§§!§§§§  §§§§§§§§§  §§§§§§§§§§ 


§*RS^SS;SS3!^8    SSoSSSSSSSo    8SSSSSSS3S; 


CO 

H 

H 

O 

s 

o 


-3 

li 
I- 


I 


o  ■ 


CU3  6 


*«•  ^  (D  (D  CO  (D  (D  >d  CO  <9  M?   (b  <0  <0  (b  >0  CD  >C  <0  CO   C>  CO  CO  iQ  O  U3  CO  CO  <c>  «b 
03 


.-SS8SS8S8SS    38S3SSS8&    'o888S88&S8 


o83^o8&8SSS    &S&888888    8S&8S&888S 

i^-^^^^^^^'eow   ^^w^'T"^^'*"*   ^^eo^'^rcoeo-^^eo 


^88^S^S888&  ^^8888888  8SSS835oS8 


s 

o 


f5 


ooSoS 


coco«beo'i» 


CO  CO  CO  CO  CO 


r-«ococo^ 


0>000>Q 
POCO^^KJ 


C0 1-^  '^'  ci  oo 


SOOOOOv 


ooooo^ 


■i  CO  CO  CO  CO  CO   ^H  »H  ^  ^i  CO  CO  CO  CO  CO 


^  CO  CO  CO  CO  CO 


.00  00  00  00  00  00  90  00  00  00   ^^^^^^^^^   ^  ^  CO  to  CO  0  to  (p  ^^ 

t 

0, 


8 

s 

g 


hoddddbddd  >dddddddb  '^ddddddddd 

4QQQQQQQQQ  .OQQQQQQQ  ^^QQQQQQQQQ 

$  s  s 

%  CQ  QQ 


842 


I 


CD   S 


8 


s 

o 

P4 


OONORETE  CUBES. 


eoe«^^^eoc^c^e«co«c^ 


as 

il 


II 

o 


§§§!§§§§§§  §§§§§§§§§§ 


M  es  O  00  iQ  CO  9 


8^?;  9sss;$9^s99 


§§§§§§§§!§ 


^8SS8^SS8S^    S88^8SSBS5 


^ '^ eo eo  ^  CO  ^  ^  CO  ^  V'S  ^  ^  *«• '^  *«•  ^ '^  CO  *<•  ^ 

I  I 


8S8SS3S8S8S|SSS&SSSSSS 

,^eo^'^co^'eo^'co'«'^J5(0^eocdco^'^^^eo 

8 


1 


15 


a 
o 

T3 


5 


SMOa^Oi  U 


L  fl. 

0*0000  8 


CO  CO  CO  CO  CO 


•oeioo^ 


0t000>0 
c6'4«U3idcO 


•DOOOOOi-i^ 


■^  CO  CO  CO  CO  CO' 


OOOOOf- 


H  CO  CO  CO  CO  to 


a 

8 

•o 

^^ 

s 

SS 

■2 

60 

S 

3 
< 

PQ 

i 

1 

o 

a< 

555555555      '5555551 


CONCRETE   0UBE8. 


848 


OD 
M 

H 


OD 


as 

5" 


»o 


o 

Oi 
t 

o 
a. 

O  ^ 

o  ->» 

^  ^. 


4i 


3 

o 


|i§§§  iiiii 
!§§§§  ii§§§ 

a  2  »  •  ^  2  52  22  S 


I 


I" 


l§iH  iil§l 

a  o  »  oT^  (D  c9  lo  lo  «o 


|S3S8  5838S 


as 


^§5 


g 


il 


.00U30 
Seoecrawa 


SS88S 


OOiQtQO 


|»5 


,  00  00  CO  CO        00  CO  CO  00  00 


C«C«C4MC« 


^  CO  CO  CO  09 


CO  CO  CO  00  00 


1 


I 


ooooo 


t::ooo     noooo 

9  -3 

1^  1^ 


CONCRETE  AND  MORTAR  COLUMNS. 


PLAIN  AND  REENFORCED  WITH  IX)NGITUDINAL  STEEL 

BARS. 

REfiNFORCING    BARS   EXTEND  FROM   END  TO   END   OF 

THE  COLUMNS. 


Material,  in  part,  exhibited  at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo., 
1904. 
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Concrete  and  mortar  coLtlMKd. 

CONCRETE   COLUMNS. 

Reinforced  and  plaili* 
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848  CONCRETE    AND   MOBTAR   COLTtllKgl. 

No.  1618. 
CEMENT  MORTAR   COLUMN. 

1 : 1  Mixture. 

Plain  column,  without  reonforcing  bare. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  1. 
Age,  set  in  air,  6  months. 
iP\^ight  of  column,  total,  1,192  pounds. 

Weight  of  mortar,  1,192  pounas  =  135  pounds  per  cubic  foot. 
Heignt  of  column,  95.55  inches. 

Sectional  area  of  column,   gross,  12*'.60X12*'.67  =  159.64  square 
inches. 

Gauged  length,  50*. 


•    Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
15,964 
23,94« 
31,928 
39,910 
47,802 
55,874 
63,856 
71,838 
79,820 
87,802 
95,784 


103,766 
111,748 
U9,730 
127,712 
135,604 
143,676 
151,658 
150,640 


Per  square    Compres-  g^^_ 


ersQUc 

iDCIl. 


Pounds, 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200, 

650 
700 
750 
800 
850 
900 
950 
1,000 

300 


Inch.  Inch. 

0.  0. 

.0007     

.0013  .0001 

.0021      

.0030  .0001 

.0038     

.0048  .0002 

.0056     

.0065  .0003 

.0075     

.0084  I          .0004 

.0016     

.0034      

.0051      

.0069    I 

.0085     

.0070    ' 

.0054    ! 

.0036    I 

.0018  .0003 

.0092     

.0103  .0004 

.0110    ' 

.0121  .0006 

.0127     

.0136  .0007 

.0144      

.0153  .0007 

.0020    ' 


Remarks. 


Initial  load. 


E  (100-600) =3,125,000  pounds  per  square  Inch. 


E  (600-1,000)  =^3,030.000  pounds  per  square  Inch. 


CONCRETE   AND   MORTAR   COLUMNS. 

No.  1618— Continued. 
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Applied  loads. 


Total. 


Pounds. 


Per  square 
incn. 


167,622 
175,604 
183,586 
191,568 
199,550 
207,532 
215,514 
223,496 
231,478 
239,460 


Pounds. 
300 
400 
500 
600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
500 
600 
500 
400 
300 
200 


In  gauged  length. 


Comprra- 
sion. 


Inch. 
.0036 
.0056 
.0074 
.0091 
.0075 
.0059 
.0040 
.0021 

.0159 
.0160 
.0177 
.0188 
.0195 
.0204 
.0211 
.0221 
.0226 


.0028 
.0045 
.0063 
.0063 
.0100 
.0063 
.0066 
.0047 
.0028 


Set. 


Inch. 


Remarks. 


247,442  1,550  .0241 

255,424  1,600  .0251 

RMted  under  Initial  load  3  hours. 
263,406 
271,388 
279,370 
287,352 
295,334 
303,316 
311,208 
319,280 


.0007 


.0008 


.0010 
.66i2' 


.0014 

'.wis 


E  (1,000-1,500)  =3,333,000  pounds  per  square 
inch. 


.0013 


.0015 


1,650 

.0254 

1,700 

.0277 

1,750 

.0288 

1,800 

.0295 

1,850 

.0904 

1,900 

.0313 

1,950 

.0321 

2,000 

.0330 

327,262 
335,244 
343, 22R 
351,208 
350,190 
367,172 
375,154 
383,136 
391,118 
399,100 


200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
400 
600 
800 
1,000 
800 
600 
400 
200 

2,050 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 

200 
300 
400 
500 


.0045 
.0063 
.0081 
.0100 
.0119 
.0103 
.0085 
.0065 
.0046 
.0044 
.0081 
.0119 
.0150 
.0183 
.0154 
.0123 
.0066 
.0048 


.0027 


.0030 


.0031 


.0032 


E  (1.600-2,000)  =3,247,000  pounds  per  square 


.0032 


.0033 


E  (2.000-2,500)  =3,247,000  pounds  per  square 
inch. 
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CONGBETE  AND  MORTAR  COLHMNS. 

No.  1618— Continued. 


AppUec 
Total. 
Po»iid«. 

1  loads. 

Per  square 
inc^. 

In  gauge 

Compres- 
sion. 

Inch. 

d  length. 

Set. 

Remarks. 

Pounds. 
600 

Inch. 

Micrometer  remoTed. 
Upper  end  of  column  cracked, 
fter  which  the  micrometer  was 

• 

Immediate  sot. 

Set  after  5  mmutes'  rest. 

Set  after  25  minutes'  rest. 

Micrometer  removed. 

reapplied  and 

500    1         .0118 
400             .0100 
300             .0079 
200              .0060 
200              .0050 
400              .0006 
600              -01.11 

.0044 

800 
1,000 
800 
600 
400 
200 

3,790 

4)  initial  loa 
)ro  under  inj 
100 
200 
300 
400 

.0165 
.0196 
.0168 
.0136 
.0100 
.0060 

.0044 

605,000 

Released 
set  at » 

d  and  reste( 
tial  load. 
0. 
.0015 
.0033 

.  17  hours,  1 

500    '          .0070 

•« 

600 
500 
400 
300 
200 
200 
400 
600 

.0090 
.0073 
.0055 
.0037 
.0018 
.0015 
.0053 
.0090 

0. 

800    '          .0120 

1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2400 
2,600 
2,800 
3,000 
3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 
800 
600 
400 

200 

200 
300 
400 
500 
600 
500 
400 
300 
200 

.0156 

.0188 

.0221 

.0250 

.0280 

.0314 

.0347, 

.0380 

.0420 

.0450 

.0483 

.0619 

.0408 

.0473 

.0444 

.0415 

.0388 

.0350 

.0329 

.0297 

.0267 

.0236 

.0204 

.0170 

.0135 

.0095 

.0049 

.0035 

.mas 

.0075 
.0094 
.0118 

.0066 
.0064 
.0042 



f        .0030 

.0023 

[        .0020 
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Applied  loadfl. 


TotaL 


Pomtds. 
800,000 


Per§quare 


er§qui 
inch. 


Pound*. 
5,011 


In  gauged  length. 


Compres- 
sion. 


Inch, 


Set. 


inch. 


Remarks. 


Maximum  load  of  the  testing  machine  applied 
without  failure  of  coltunn.  An  irregular, 
longitudinal  craek  29*  long  opened  at  middle 
of  length  of  column. 

After  sustaining  total  load  of  800,000  pounds,  the  load  was  reduced  to  16,964  pounds  total  (100 
pounds  per  square  inch) .    The  micrometer  was  again  applied  on  a  gaugea  length  of  60^,  as 

before,  and  after  the  column  had  rested  30  minutes  wr     ^ "      * 

loaded. 


I  was  reset  at  zero,  and  column  again 


100 
200 

aoo 

400 
500 
000 
500 
400 
300 
200 


200 
400 
800 
1,200 
1,600 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
3,000 
3,200 
2,800 
2,400 

2,000 

1,600 
1,200 

800 

400 

200 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 


.0014 
.0035 
.0054 
.0073 
.0091 
.0076 
.0059 
.0040 
.0019 


.0011 
.0060 
.0122 
.0180 
.0254 
.0320 
.0390 
.0456 
.0528 
.0598 
.0673 
.0630 
.0575 
.0515 
.0455 
.0991 
.0887 
.0327 
.0259 
.0188 
.0180 
.0106 

.0058 

.0031 
.0070 
.0107 
.0141 
.0177 
.0147 
.0114 
.0078 
.0037 


0. 


Micrometer  set  at  aero. 


.0001 
-.0005 


After  resting  40  minutes  under  initial  load. 


.0017 
.0015 


Immediate  recovery. 
After  5  minutes'  rest. 


Inunediate  recovury. 
After  3  minates'  rest. 

Immediate  set. 
After  10  minutes'  rest. 
After  15  minutes'  rest 


.0018    t  Test  discontinued. 
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OOKOBETB   AND   MOfiTAB   OOLUMNS. 
No.  1611. 


1:1:2  Mixture. 

Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  1;  pebbles 
H'  to  li*),  2.     Water,  42.5  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  7  months  28  days. 
Weight  of  column,  total,  1,249  pounds. 

Weight  of  concrete,  1,249  pounds  =  144.1  pounds  per  cubic  foot. 
Hei^t  of  column,  94.80  inches. 

Sectional  area  of  column,  gross,  12'.56  x  12''.58  =  158  square  inches. 
Gauged  length,  50^. 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compies- 
sion. 

Bet. 

Remarks. 

Pounds, 
16,800 

23,700 

31,600 

39,600 

47,400 

66,300 

63,200 

71,100 

79,000 

86,900 

94,800 

102,700 

110,600 

118,600 

126,400 

134,300 

142,200 

150,100 

158,000 

165,900 

173,800 

181,700 

189,600 

197,500 

205,400 

213,300 

221,200 

229,100 

237,000 

244,000 
262,800 
200,700 
268,600 
271,000 

Pounds. 
100 

160 

200 

260 

300 

360 

400 

460 

600 

650 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,360 

1,400 

1,450 

1,500 

1,550 
1,600 
1,650 
1,700 
1,720 

Inch, 
0. 

.0009 
.0018 
.0027 
.0036 
.0046 
.0067 
.0060 
.0078 
.0090 
.0101 
.0112 
.0124 
.0135 
.0147 
.0150 
.0170 
.0181 
.0194 
.0204 
.0218 
.0233 
.0244 
.0259 
.0270 
.0285 
.0300 
.0323 
.0335 

.0349 
.0361 
.0382 
.0400 

Inch. 
0. 

Initial  load.    Loaded  with  mjOOO  pounds  be- 
fore testing. 

E  (10a-«»)  =2,976,000  pounds  per  squAie  inch. 
E  (60(^1,000)  =2,632,000  pounds  per  equare  inch. 

E  (lXXn-l,600)»2,500,000  pouttda  per  equare 
Ultimate  strengtl^ 

.0003 

.0007 

.0011 

.0014 

.0017 

.0021 

.0026 

.0030 

.0034 

.0039 

.0044 

.0052 

.0060 

.0075 

.0061 

.0096 

Opened  oblique  prapke  2  feet  fr^m  upper  end  of  cf^iumn. 


OONCBETB    AND   MORTAB   COLUMNS. 
No.  1613. 

1 :1 :2  Mixture. 

Reinforced  ¥rith  4  twisted  steel  bars,  each  95.30  inches  long. 


«n 
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Composition,  bjr  volume:  Vulcanite  cement,  1;  sand,  1;  pebbles 
(i*  to  li*),  2.     Water,  42.5  per  cent  of  cement,  by  weight. 

Ase,  set  in  air,  8  months. 

Weight  of  column,  total,  1,300  pounds. 

Weight  of  concrete,  1,239  pounds  =  144.1  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^t  of  column,  95.30  inches. 

Sectional  area  of  column,  gross,  12'.53X12*.63  =  158.25  square 
inches. 

Sectional  area  of  steel  bars,  *'.76X''.76  =  ^^^  ''.578X4  =  2.31  square 
inches. 

(lauged  length,  50^. 


AppUcH 
Total. 

lloada. 

In  gauged  length. 

Remarks. 

Per  square 

Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

9G0 

1,000 

1,060 

.     1,100 

1,150 

1,200 

Compres- 
sion. 

Set. 

Pounds. 
15,825 

23,738 
31,650 
39,563 
47,475 
55,388 
63.300 
71,213 

Inch. 
0, 

.0005 

.0010 
.0015 
.0021 
.0032 
.0040 
.0050 
.0063 
.0074 
.0087 
.0097 
.0109 
.0117 
.0124 
.0130 
.0145 
.0156 
.0109 
.0183 
.0195 
.0207 
.0219 

Inch. 
0. 

Initial  load.    Loaded  with  15,000  pounds  be- 
fore testing. 

.0001 

.0004 

.0010 

79,125 
87,088 

.0017 

94,960 
102,863 
110,775 
118,688 
126,600 
134.513 
142,425 
150,338 
158,260 
166,163 
174,075 
181.988 
189,900 

.0028 

E  (100-000)  =4,237,000  pounds  per  square  Inch. 

.0031 

.0087 

.0043 

.0050 

E  (600-1,000)  =3,333,000  pounds  per  square  inch. 

.0054 

.0058 

H.  Doc.  291,  68-3- 
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CONCRETE  AND  MOBTAB  COLUMNS. 

No.  1613— Continued. 


Applied  loads. 


Total. 


Pound9. 
197,813 
205,726 
213,038 
221,560 
229,403 
237,375 

245,288 
253,200 
201, 113 
209,026 
270,038 
284,850 
292,703 
300,075 
306,588 
310,600 


430,000 


458,000 


Peraquare 


Brwni 
inch. 


Powadt. 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,000 
1,050 
1,700 
1,760 
1,800 
1,850 
1,900 
1,950 
2,000 


2,720 

100 

500 

1,000 

1,500 

2,000 

2,500 

2,000 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

1,000 

500 

100 

500 

1,000 

500 

100 

2,890 


In  gauged  length. 


Compres- 
sion. 


Inch. 
.0228 
.0239 
.0251 
.0201 
.0271 
.0281 

.0892 
.0903 
.0814 


.0344 
.0359 
.0370 
.0380 
.0392 


0. 
.0079 
.0180 
.0271 
.0354 
.0438 
.0382 
.0313 
.0232 
.0125 


Set. 


Inch. 
"'.QOSO' 
"".6605* 

'■'.ooes' 


.0071 
'.'6676' 

.6678' 
'.'6682' 

".'oosfl' 


Remarks. 


E   (1,000-1,500)  =2,000,000  pounds  per  square 
inch. 


E  (1,600-2,000)  =2,088/X)0  pounds  per  square 

Micrometer  removed. 

Maximum  load  applied  and  released. 

Micrometer  reapplied  and  adjusted  at  lero. 


.0090 
.0195 
.0287 
.0210 
.0110 


.0090 
.0201 
.0111 


.0014      '.0000  set  after  resting  15  minutes. 


.0013 


.0013 


.1  Ultimate  strength. 


Opened  oblique  cracks  near  the  upper  end  of  the  column. 


CONCRETE  AND  MORTAR  COLUMNS. 

No.  1609. 
1:2:3  Mixture. 
Plain  column^  without  reinforcing  bars. 


355 


Composition,  by  volume:  Vulcanite  cement,  1;  sand  H"  sieve),  2; 
pebbles  (J*  to  li    diameter),  3. 
Age,  set  in  air,  7  months  25  days. 


Weight  of  column,  total,  1,234  pounds. 
Weight  of  concrete,  1,234  pounds  =  1 
Hei^t  of  column,  94.75  inches. 


Weight  of  concrete,  1,234  pounds  =  143.2  pounds  per  cubic  foot. 


Sectional  area  of  column,  12^.50  X  12''.57  =  157.12  square  inches. 
Gauged  length,  SO''. 


Applied  loads. 


Total. 


Poundt. 
15,712 

23,568 
31,424 
30,280 
47,136 
54,992 
62,848 
70,704 
78,560 
86,416 
94,272 
102,128 
109,964 
117,840 
125,698 
133,552 
141,408 
149.264 
157,120 
164,976 
172,832 
180,688 

196^400 
204,256 
212, 112 
219,968 
227,824 
235,680 

243,536 
251,392 
278,000 


Per  square 
iDdi. 


Pounds. 
100 


150 
200 


In  gauged  length. 


Compres- 
sion. 


Inch. 
0. 


.0007 
.0017 


300 

.0038 

350 

.0060 

400 

.0063 

450 

.0075 

500 

.0087 

550 

.0101 

600 

.0113 

650 

.0126 

700 

.0140 

750 

.0155 

800 

.0170 

850 

.0182 

900 

.0196 

950 

.0212 

1,000 

.0229 

1,050 

.0244 

ilioo 

.0259 

1,150 

.0278 

1,200 

.0203 

1,250 

.0308 

1,300 

.0828 

1,350 

.QM9 

1,400 

.0364 

1,450 

.0991 

1,500 

.0409 

1,550 

.0436 

1,600 

.0464 

1,769 

Set. 


Inch. 
0. 


Remarks. 


Initial  load .    Loaded  with  about  20,000  pounds 
before  testing. 


.0005 
.6616  " 
'.oois  I 


.0019 
.0626' 
.6633' 
.0646' 
'.'6649" 
.0058" 
.0669" 
.0678" 
.6606* 

'.oioi' 

".'6i22' 


E  (100-600)  =2,874,000  pounds  per  square  inch. 


E  (600-1 ,000) = 2,381,000  pounds  per  square  inch. 


.0150 


E  (1,000-1,500)  =2,155,000  pounds  per  square 
inch. 


Ultimate  strength. 


Opened  longitudinal  cracks  somewhat  oblique  to  axis  of  column, 
near  upper  end. 
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CONCRETE  AND  MORTAR  COLUMNS. 

No.  1612. 


1:2:3  Mixture. 

Reinforced  with  4  twisted  steel  bars,  each  95.30  inches  long. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i*  to  IJ'^  diameter),  3.     Water,  53.1  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  28  days. 

Weight  of  column,  total,  1,301  pounds. 

Weight  of  concrete,  1,240  pounds  =  142.2  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^t  of  column,  95.30  mches. 

Sectional  area  of  colunm,  gross,  12^.65X12^.68  =  160.40  square 
inches. 

Sectional  area  of  steel  bars,  ''.76x''.76=  ^ ',578X4=2.31  square 
inches. 

Gauged  length,  50*. 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds, 

Pounds. 

16,040 

100 

24,060 

150 

32,060 

200 

40,100 

250 

48,120 

300 

56,140 

350 

64,160 

400 

72,180 

450 

80,200 

500 

88,220 

550 

96,240 

600 

104,260 

650 

112,280 

700 

120,300 

750 

128,320 

800 

136,340 

850 

144,360 

900 

152,380 

950 

160,400 

1,000 

168,420 

1,060 

176,440 

1,100 

184,460 

1,150 

192,480 

1,200 

200,500 

1,250 

208,520 

1,300 

In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 
.0010 
.0025 
.0038 
.0051 
.0065 
.0079 
.0093 
.0106 
.0120 
.0131 
.0149 
.0160 
.0174 
.0187 
.0202 
.0216 
.0230 
.0240 
.0254 
.0268 
.0281 
.0293 
.0306 
.0317 


Set. 


Inch. 
0. 


.0005 


.0010 


.0015 


.0020 


.0025 


.0031 


Remarks. 


Initial  load. 


E  (100-600) -=2,358,000  pounds  per  square  inch 


.0038 


.0042    I 


.0045    I  E  (600- 1,000)  =>  2,247,000  pounds  per  square  inch 


.0049 


.0053 


.0060 


CONCRETE  AND  MORTAR  COLUMNS. 

No.  1612— Continued. 


3.57 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
indi. 

Compres- 
sion. 

Set. 
Inch. 

PauwU. 
216,540 
224,560 
232,580 
240,600 

248,620 
256,640 
264,660 
272,680 
280,700 
288,720 
322,000 

Pounds. 

1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
2,010 

Inch. 
.0331 

• 
E  (1^000-1,500) =2,273,000  pounds  per  square 

Ultimate  strength. 

.0345 
.0363 
.0375 

.0990 
.0408 
.0422 
.0435 
.0456 
.0473 

.0066 

.0070 

.0078 

.0081 

.0084 

Opened  oblique  cracks  in  upper  end  of  column,  and  in  the  vicinity 
of  a  porous  spot  2  feet  from  tne  top. 
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CONCRETE  AND  MORTAR  COLUMNS. 

No.  1583. 


1:2:4  Mixture. 

Plain  column^  without  refinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand  H"  sieve),  2; 
pebbles  d"  to  1 J"^  diameter),  4.  Water,  56.7  per  cent  of  cement,  by 
weight. 

Age,  set  in  air,  3  months  17  days. 

Weight  of  column,  total,  1,284  pounds. 

Weight  of  concrete,  1,284  pounds  =  147.6  pounds  per  cubic  foot. 

Height  of  column.  94.73  inches. 

Sectional  area  oi  column,  gross,  12^.66  Xl2''.59  =  159.39  square 
inches. 

Gauged  length,  50*'. 


Applied  loads. 


Totol. 


Pounds. 
15,939 
23,908 
31,878 
39,847 
47,817 
55,786 
63,756 
71,725 
79,695 
87,664 
95,634 
103,603 
111,573 
119,542 
127,512 
135,487 
143,451 
151,420 
159,390 
167,350 
175,329 
183,298 
191,268 
199,237 
207,207 
215, 176 
223,146 
231,116 
239,085 

247,054 
255,024 
262,993 
270.963 
272,000 


Per  square 


ersqu 
inch. 


Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1.350 

1,400 

1,450 

1,500 

1,550 
1,600 
1,650 
1,700 
1,710 


In  gauged  lenglh. 


Compres- 
sion. 


Inch. 

0. 
.0006 
.0013 
.0022 
.0030 
.0039 
.0050 
.0060 
.0070 
.0080 
.0090 
.0101 
.0112 
.0126 
.0137 
.0149 
.0162 
.0173 
.0192 
.0205 
.0218 
.0232 
.0246 
.0267 
.0287 
.0302 
.0820 
.0337 
.0360 

.0401 
.0425 
.0457 
.0178 


Set. 


Inch. 

0. 


.0008 
.6667" 


.0017 


.0030 


.0065 


.0110 


.0176 


Remarks. 


Initial  load 


K  (100-600) -3,425,000  pounds  per  square  inch. 


£  (600-1 ,000)  -  2,817,000  pounds  per  square  Inch. 


E  (1.000- 1,500) -2,358,000  pounds 


Ultimate  strength. 


per  aqoare 


Opened  oblique  cracks  24^^  to  30''  long  from  lower  end  of  the  colunm. 


CONCRETE  AND  MORTAR  COLUMNS. 

No.  1580. 
1:2:4  Mixture. 
Reinforced  with  4  twisted  steel  bars,  each  95  inches  long. 


^ 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i*  to  li*  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  3  months  13  days. 
Weight  of  column,  total,  1,288  pounds. 

Weight  of  concrete,  1,227.5  pounds  =  143.7  pounds  per  cubic  foot. 
Weight  of  steel  bars,  60.5  pounds. 


Hei^t  of  column,  95  inches. 
Sectional  area  of 


column,  gross,   12*.60xl2''.51 
inches. 

Sectional  area  of  steel  bars, 
incRes. 

Gauged  length,  50". 


157.62  square 
75X^75=a^563X4=2.25  square 


Applied  loads.         1     In  gauge 

d  length. 
Set. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Poufids. 
15,762 
23,843 

Pounds 
100 
150 
200 
250 
300 
350 
400 
450 

Inch, 

0. 
.0007 
.0017 

•  .0030 
.0042 
.0054 
.0066 
.0078 

Inch. 
0. 

Initial  load. 

E  (100-600)-2,577,000  pounds  per  square  inch. 
E  (60(>-1,000)-2,667,000  pounds  per  square  inch. 

31,524 
39.405 

0. 

47,288 
55,187 

.0004 

63,048 
70.920 

.0007 

78,810 
86,691 

.500    '          .0090 
550    1          .0101 
600              .0114 
850    ,          .0126 
700              .0141 
750              .0155 

.0013 

94,572 
102,453 
110,334 
118,215 
126,098 
133,977 

.0017 

.0020 

800    I          .0172 
850    ,           .0180 

.0028 

141,858                 900              .0191 
149,739                  9»)               .0206 

.0035 

157,820 
185,50! 
173,382 
181,283 
189,144 
197,025 

1,000 
1,050 
1,100 
1,150 

.0216 
.0223 
.0234 
.024S 

.0044 

1,200              .0264 
1,250    1          .0290 
1,300              .0304 

.0054 

204,906 

' 
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CONCRETE  AND  HORTAB  COLUMNS. 

No.  1580— Continued. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Compres- 
sion. 

Set. 

Pounds. 
212,787 
220,668 
228,549 
236,430 

244,311 
252,192 
260,073 
267,954 
275,835 
283,716 
891,597 
299,478 
307,359 
313,000 

Pounds. 
1,350 
1,400 
1,450 
1,500 

1^550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
1,990 

Inch. 
.0320 
.0338 
.0357 
.0380 

.0439 
.0458 
.0483 
.0541 
.0572 
.0602 
.0641 
.0779 

Inch. 

E   (1.000-1,600)- 1,038,000  pounds  per  square 

• 

Ultimate  strength. 

.0079 

.0096 

.0130 

Opened  longitudinal  fractures  near  upper  end  of  column.  Con- 
tinumg  the  loads  after  passing  the  maxunum  stress,  the  steel  bars 
suddenly  sprang  outward  diagonally,  splitting  oflf  the  comers  of  the 
colunm  along  the  upper  half  of  its  neight. 


NO.   1580. 

CONCRETE  COLUMN,  1;  2;  4   MXTURE,  RE-ENFORCED  WITH  4-\   INCH 

TWISTED  STEEL  BARS.     APPEARANCE  AFTER  TESTING, 

SHOWING  BUCKLING  OF  STEEL  BARS. 


HtLiOTNPE    CO..    BC'^ 


OONCBETE   Ain>   MOBTAB   COLUMNS. 
No.  1682. 


861 


1:2:4  Mixture. 

Reinforced  with  4  corrugated  steel  bars,  each  95.3  inches  long. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i*  to  li"  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  16  days. 

Weight  of  column,  total,  1,314  pounds. 

Weight  of  concrete,  1,272.38  pounds  =  145.7  pounds  per  cubic  foot. 

Weight- of  steel  bars,  41.62  pounds. 

Height  of  column,  95.3  inches. 

Sectional  area  of  colimm,  gross,  12''.68X12''.60  =  159.76  square 
inches. 

Maximum  sectional  area  of  steel  bars, ''.64  X ''.67=  '''.429X4  =  1.72 
square  inches. 

Mean  sectional  area  of  steel  bars,  1.55  square  inches. 

Gauged  length,  50^". 


In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
aion. 

Set. 

Pouitdt. 
15,976 
23,964 
31,952 
30,940 
47,928 
55,916 
63,904 
n,802 
79,880 
87,888 
95,856 
103,844 
111,832 
119,820 
127,806 
135,796 
143,784 
151,772 
150,760 
167,748 
175,736 
183,734 
191,712 
199,700 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

80O 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

Inch. 

0. 
.0009 
.0018 
.0026 
.0039 
.0048 
.0067 
.0078 
.0089 

Inch. 
0. 

Initial  load. 

.0001 

.(ifm 

.0019 

.0102 
.OUl 
.0123 
.0134 
.0145 
.0158 
.0171 
.0184 
.0196 

E  (100-600)-2,976,000  pounds  per  square  inch. 
E  (600-1,000)-2,500,000  pounds  per  square  inch. 

.0027 

.0034 

.0210 
.0225 
.0239 
.0251 
.0266 
.0281 

.0046 

.0060 
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GONGBKTE   AI9B   MOBTAR   COLUMNS. 

No.  1582— Continued. 


Applied  loads. 


Total. 


Pounda. 
207,688 
215,076 
223,664 
231,652 
239,640 

347,628 
255,616 
263,604 
271,502 
279,580 
287,568 
295,556 
303,544 
311,532 
319,520 

349,000 


PerBquare 
Inch. 


Pounds. 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,180 


In  gauged  length. 


Compres- 
sion. 


IneK 
.0296 
.0314 
.0331 
.0345 
.0364 

.0392 
.0408 
.0428 
.0448 
.0473 
.0501 
.0530 
.0551 
.0584 
.0614 


Set. 


Inch, 


.0067 


RemArks. 


.0110 


.0157 


E  (1,000-1,500)-2,212,600  pounds  per  sqiuira 
inch. 


E   (1,500-2,000)- 
inch. 


1,389,000  pounds  per  aquAre 
Ultimate  strength. 


Opened  longitudinal  cracks,  slightly  oblique  to  axis  of  column,  near 
the  upper  encT 


CONOBETB  AND  KOBTAB  COLUMNS. 

No.  1581. 
1:2:4  Mixture. 
Reinforced  with  4  Thacher  steel  bars,  each  95  inches  long. 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
d"  to  li*  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  14  days. 

Weight  of  column,  total,  1,308  pounds. 

Weight  of  concrete,  1,263.5  pounds  =  145.4  pounds  per  cubic  foot. 

Weight  of  steel  bars,  44.5  pounds. 

Hei^t  of  colunm,  95  inches. 

Sectional  area  of  column,  gross,  12''.60X12''.67  =  159.64  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ''.75  diameter  =  ^  ^".442  X  4  = 
1.77  square  inches. 

Mean  sectional  area  of  steel  bars,  1.65  square  inches. 

Gauged  length,  50"". 


AppUed  loads. 

Compres- 
sion. 

ed  length. 

Remarks. 

Total. 

''•'inX" 

Set. 

Pounds. 
15,964 
23,946 
31,928 
30,910 
47,892 
55,874 
63,856 
71,838 
79,820 
87,802 
95,784 
103,760 
111,748 
119,730 
127,712 
135,694 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1.200 

1,250 

Inch. 

0. 
.0006 
.0015 
.0028 
.0038 
.0050 

Inch. 
0. 

Initial  load. 

E  (100-600)-2,717,000  pounds  per  equare  inch. 
E  (600-1,000)  -  2,439,000  pounds  per  square  inch. 

0. 

.0004 

.0060 
.0073 
.0063 
.0004 
.0107 
.0119 
.0129 
.0140 
.0152 
.0168 
.0180 
.0194 
.0208 
.0222 
.0232 
.0248 

.0008 

.0015 

.0023 

143,676 

151,658 
150,640 
167,622 
175,604 
183,586 
191,568 
199,550 

.0034 

.0280 
.0277 

.0048 

364 


CONCRETE   AND   MORTAR   COLUMNS 

No.  1581— Continued. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,990 

Compres- 
sion. 

Set. 

Pounds. 
207,532 
215,514 
223,496 
231,478 
239,460 

247,442 
255,424 
263,406 
271,388 
279,370 
287,352 
295,334 
303,316 
318,000 

Inch. 
.0290 
.0304 
.0821 
.0336 
.0350 

.0881 
.0400 
.0416 
.0434 
.0471 
.0496 
.0518 
.0550 

Inch. 

E  (1.00a-l,500)-2,315,000  pounds  per  aquare 
Ultimate  strength. 

.0068 

.0068 

.0124 

Opened  longitudinal  cracks  near  middle  of  length  of  column. 


GONGR£TE    AND   MOBTAB   COLUMNS.  365 

No.  1585. 
1:2:4  Mixture. 
Eeenforced  with  8  twisted  steel  bars,  each  94.90  inches  long. 


,/»:; 


a 

a 

O 

If* 

o 

D 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
ii"  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  15  days. 

Weight  of  colunm,  total,  1,358  nounds. 

Weight  of  concrete,  1,237  pounas  =  143.5  pounds  per  cubic  foot. 

Weight  of  steel  bars,  121  pounds. 

Hei^t  of  colunm,  94.90  inches. 

Sectional  area  of  column,  gross,  12^^.60  X  12^^.50  =  157.50  square 
inches. 

Sectional  area  of  steel  bars,  ''.75X''.75  =  ^  ''.563X8=4.50  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 


Total. 


Per  square 
inch. 


In  gauged  length. 


ComprBs- 
slon. 


'0«1Mf«. 

Pounds. 

15,7a) 

100 

23,025 

150 

31,500 

200 

30,375 

250 

47,250 

300 

55,125 

350 

63,000 

400 

70,875 

450 

78,750 

600 

86,625 

550 

»4,500 

600 

102.375 

650 

110,250 

700 

118,125 

750 

126,000 

800 

133,875 

850 

141,750 

900 

149,625 

950 

157,500 

1,000 

165,375 

1,050 

173,250 

1,100 

181,125 

1,160 

180,000 

1,200 

196,875 

1,250 

204,750 

1,300 

Inch. 

0. 
.0010 
.0019 
.0030 
.0039 
.0049 
.0058 
.0067 
.0077 
.0087 
.0097 
.0107 
.0115 
.0125 
.0135 
.0143 
.0157 
.0165 
.0174 
.0182 
.0192 
.0203 
.0213 


Inch. 
0. 


.0002 
.6605' 

".oooo" 


.0011 


.0017 


Remarks. 


Initial  load. 


.0020 


E(  100-600)  =2,907,000  pounds  per  square  inch. 


Remained  under  this  load  10  minutes. 

E  (600-1,000)  ^2,941,000  pounds  per  square  inch. 


■| 
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OONORETE  AND  MORTAB  COLUMNS. 

No.  1585 — Continued. 


Applied  loads. 

In  gauged  length. 

1 
Remarks. 

Total. 

Pernquare 

Compres- 
sion. 

Set. 

Pounds. 
212,625 
220,500 
228,375 
236,250 

244,125 

Pounds. 
1,350 
1,400 
1,450 
1,500 

Inch. 
.0250 
.0260 
.0272 
.0283 

.0300 

Inch. 

R   (1XXX)-1,500)  =2,500,000  pounds  per  square 

.0029 

252,000              1,600 
250,876    1          1,650 
267,750    1          1,700 
276,625    '          1,750 
283,500    ;          1,800 
291,375              1,850 
299,250    1          1,900 
307,125              1,950 
315,000              2,000    1 

322,875              2,050 
330,750              2,100 
338,625              2,150 
346,500              2,200 

364.375  2,250 
362,250              2,:»0 
370,125              2,350 
378,000              2,400 

385.875  2,450 
393,750              2,500 

401,625              2,550 
409,500              2,600 

417.376  2,650 
425,250             2,700 
433,125              2,750 
441,000             2,800 

448.876  1         2,850 
456,750              2,900 
497,000              3.160 

.0312 
.0329 
.0338 
.0350 
.0362 
.0376 
.0387 
.0404 
.0418 

.0*47 
.0465 
.0478 
.0493 
.0510 
.0524 
.0543 
.0564 
.0587 
.0607 

.0669 
.0685 
.0704 
.0724 
.0760 
.0779 
.0852 
.0690 

.0041 

E   (1^500-2,000)  =2,033,000  pounds  per  square 

.00.52 

R  (2,000-2,500)  ==1,404,000  pounds  per  |square 
Inch. 

Ultimate  strength. 



.0059 

.0067 

i 

Opened  numerous  cracks  along  the  length  of  the  column,  which 
took  a  general  longitudinal  direction,  connected  with  some  irregular 
transverse  cracks.  Test  was  discontinued  at  a  time  w^hen  the  resist- 
ance of  the  column  had  dropped  to  470,000  pounds. 


OONOBETE    AND  MORTAB   COLUMNS.  867 

No.  1584. 
1:2: 4  Mixture. 
Reinforced  with  8  corrugated  steel  bars,  each  95.4  inches  long. 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
ii"  to  li'^  diameter),  4.     Water,  66.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  14  days. 

Weight  of  column,  total,  1,352  pounds. 

Weight  of  concrete,  1,268.75  pounds  =  146.9  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  poimds. 

Height  of  column,  95.4  inches. 

Sectional  area  of  column,  gross,  12''.63X12''.60  =  159.52  square 
inches. 

Maxipaum  sectional  area  of  steel  bars,  ''.64  x *.67  =  c  -'.429  X 8  =  3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50''. 


Applied  loads. 


In  gauged  length. 


Toui.    i''«L"S?«",^°5'P'«'- 


rsqua 

incD.       I       sion. 


Pounds. 
15,952 
23,928 
31,904 
39,880 
47,856 
55,832 
63,806 
71,784 
79,760 
87,736 
95,712 
103,688 
111,664 
119,640 
127,616 
135,512 
143,568 
151,544 
150,520 
167,496 
176,472 
183,448 
191,424 


Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

660 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1.150 

1,200 


Inch. 

0. 
.0007 
.0015 
.0023 
.0032 
.0041 
.0048 
.0057 
.0066 
.0074 
.0083 
.0001 
.0100 
.0109 
.0117 
.0127 

..0137 
.0145 
.0156 
.0165 
.0174 

.oira 

.0193 


Set. 


Inch. 


Remarks. 


I  Initial  load. 


.0002 


.0005 


.0007 


I 


.  001 1       E  ( 100-600)  =3,472,000  pounds  per  square  inch. 


.0016 


.0022 


.0028 


E  (600-1,000)  =3,226,000  pounds  per  square  Inch. 
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CONCRETE    AND   HOBTAB   COLUMNS. 

No.  1584 — Continued. 


Applied  loads. 

In  gauged  length. 

Compres-         omm* 
Blon.             ^^• 

Remarks. 

Total. 

Per  equare 
inch. 

Pounds. 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,050 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
'  2,400 
2,450 
2,500 

2,550 
2,600 
2,650 
2,700 
2,750 
2,800 
2,830 

Pounds. 
199,400 
207,376 
215,352 
223,328 
231,304 
239,280 

247,256 
255,232 
263,206 
.  271,184 
279,160 
287,136 
295,112 
303,088 
311,064 
319,040 

327,016 
334,992 
342,968 
350.944 
358,920 
366,896 
374,872 
382,848 
390,824 
398,800 

406,776 
414,752 
422,728 
430,704 
438,680 
446,656 
452,000 

Inch. 
.0203 
.8213 
.0224 
.0234 
.0243 
.0256 

.0267 
.0278 
.0287 
.0298 
.0314 
.0324 
.0337 
.0347 
.0360 
.0376 

.0391 
.0404 
.0415 
.0427 
.0440 
.0457 
.0476 
.0486 
.0505 
.0522 

.0567 
.0586 
.0601 
.0623 
.0640 
.0671 

Inch. 

E   (lJQOQ-1,500)  =3,049,000  pounds 

E   (1,500-2,000)^2,551,000  pounds 

K    (2,000-2,500)  ^2,000,000  pounds 
Ultimate  strength. 

1 

1 

.0039 

per  square 
per  square 

.0048 

.0062 

.0083 

per  square 

.0092 

Opened  cracks  near  the  upper  end  of  the  column.     The  general 
du'ection  of  the  cracks  was  longitudinal,  slightly  oblique. 


0OI9GBETE   AND   MOBTAB   COLUMNS. 

No.  1579. 
1:2:4  Mixture. 
Reinforced  with  8  Thacher  steel  bars,  each  95  inches  long. 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
H"  to  li*  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  12  days. 

\^ight  of  column,  total,  1,338  pounds. 

Weight  of  concrete,  1,249  pounds  =  146.4  pounds  per  cubic  foot. 

Weight  of  steel  bars,  89  pounds. 

Height  of  column,  95  incnes. 

Sectional  area  of  column,  gross,  12''.58X  12^.60  =  158.5  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ^^.75  diameter  =  -''.442  X8  = 
3.54  square  inches. 

Mean  sectional  area  of  steel  bars,  3.31  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

1 

Per  square    Compres- 

Incb.             sion. 

Pound*:         Inch. 
100           0. 
150              .0005 

Set. 

Pound*. 
15,850 
23,775 
31,700 
39,625 
47,550 
55,475 
63,400 
71,325 
79,250 
87,175 
95.100 
103,025 
110,060 
118,875 
120,800 
134,725 
142,650 
150,575 
158,500 
166,425 
174,350 
182,275 

Inch. 

Initial  load. 

200              .0009 
250              .0015 
300              .0021 
350              .0027 

0. 

0. 

400              .0035 
450              .0042 
500              .0049 
550    ,         na<» 

.0001 

E(100-600)-3,968,OQO  pounds  per  square  inch. 
E  (600-1 ,000)  -  3,390,000  pounds  per  square  inch 

.666i 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

.0065 
.0073 
.0081 
.0068 
.0007 
.0104 
.0112 
.0120 
.0128 
.0139 
.0146 
.0150 

.0004 

.0004 

.0005 

.0006 

.0007 

H.  Doc.  291,  58-3 24 
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CONCRETE    AND   MOBTAR   COLUMNS. 

No.  1579 — Continued. 


Applied  loads. 


Total. 


Pounds. 
190,000 
196,135 
206,060 
213,075 
221,900. 
229,825 
237,760 

245,675 
253,600 
261,585 
209,450 
277,375 
285,300 
293,225 
301,150 
309,075 
317,000 

324,925 
332,850 
340,775 
348,700 
'356,625 
364,550 
372,475 
380,400 
388,325 
•396,250 
404,175 
412,100 
420,025 
427,960 
435,875 
438,000 


Per  square 


ersqu 
inch 


Powtdt. 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,050 
2,100 
2.150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 
2,550 
2,600 
2,650 
2,700 
2,750 
2,760 


In  gauged  length. 


Compres- 
sion.     I 


Set. 


Inch. 
.0164 
.0173 
.0181 
.0190 
.0196 
.0207. 
.0216 

.0227 
.0236 
.0244 
.0255 
.0267 
.0277 
.0288 
.0297 
.0310 
.0320 


.0343 
.0354 
.0364 
.0373 
.0386 
.0398 
.0411 
.0437 
.0451 
.0468 
.0484 
.0521 
.0547 
.0571 


Inch. 
.0009 


.0010 


.0013 


.0016 


.0021 


.0024 


Remarks. 


E  (1X100-1,500) 


-3,086,000  pounds  per  square 


E  (1J500-2,000)-2,688,000  pounds  per  square 
Inch. 


.0035 


T 


Ultimate  strength. 


Opened  longitudinal  lines  of  fracture  along  middle  of  length  of 
column. 


OONCBETE  AND  MORTAR  COLUMNS. 

No.  1610. 
1:2:4  Mixture. 
Reinforced  with  4  twisted  steel  bars,  each  95  inches  long. 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(J'  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  26  days. 

Weight  of  column,  total,  1,297  pounds. 

Weight  of  concrete,  1,236  pounds  =  143.1  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Height  of  column,  95  incnes. 

Sectional  area  of  column,  gross,  12''.60Xl2''.65  =  159.39  square 
inches. 

Sectional  area  of  steel  bars, ''.76  X''.76=-^578X4  =2.31  square 
inches. 

Gauged  length,  50'. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
indi. 

Compres- 
sion. 

Set. 

Ptmnds. 
15,930 

!        23,909 

Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

11450 

1,500 

1,540 
1,820 

Inch. 
0. 

.0006 
.0015 
.0022 
.0032 
.0042 
.0053 
.0064 
.0074 
.0086 
.0097 
.0109 
.0119 
.0133 
.0144 
.0155 
.0160 
.0183 
.0195 
.0207 
.0219 
.0232 

Inch. 
0. 

Initial  load.  Loaded  with  20,000  pounds  before 
testing. 

E  (100-600) -2374,000  pounds  per  square  inch. 

1        31,878 
39,848 
47,818 
55,787 
63,757 
71,726 
79,666 
87,666 
95,635 
103,603 
111,574 
119,544 
127,514 
135,483 
143,453 
151,422 
159,392 
167,362 
175,331 
183,301 
191,270 
199,240 
207,210 
215.179 
223,149 
231,118 
239,068 

245,000 
289,800 

.0002 

.0004 

.0007 

.0008 

.0010 

.0012 

.0015 

.0019 

.0023 

E  (600-1 ,000)  -  2,353,000  pounds  per  square  inch. 

.0028 

.0246 
.0261 
.0271 
.0283 
.0295 

.0031 

E  (1,000-1 ,500>^ 2,381 ,000  pounds  per  square 

inch. 
Cracks  opened  near  bottom  end. 
Ultimate  strength. 



.0305 
.0319 

.0042 

1 

Opened  longitudinal  and  oblique  cracks  near  bottom  end  of  column. 
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OONCBETE  AKD  MOBTAB  COLUMNS. 

No.  1615. 


1:2:4  Mixture. 

Plain  column,  without  retoforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  trap  rock 
4.     Wet  mixture. 

Age,  set  in  air,  5  months  10  days. 

Weight  of  column,  total,  1,326  pounds. 

Weight  of  concrete,  1,326  pounas  =  151.2  pounds  per  cubic  foot. 

Height  of  column,  95.12  inches. 

Sectional  area  of  column,  gross,  12''.62X  12^^.62  =  159.26  square 
inches. 

Gauged  length,  50''. 


AppUed  loads. 

Toul. 

Per  square 
Indi. 

Pounds. 

Pounds. 

15.926 

100 

23,889 

150 

31,852 

20O 

39,815 

250 

47,778 

300 

55, 741 

350 

63,704 

400 

71,667 

450 

79.630 

aOO 

87,593 

550 

95,.'i56 

600 

200 

300 

400 

500 



Ann 

In  gauged  length. 

Remarks. 

ompres- 
sion. 

Set. 

Inch. 
0. 

.0004 

Inch. 
0. 

Initial  load     Loaded  with  24.000  pounds  before 
testing. 

.0009 
.0016 

0. 

.0023 
.0029 

.0002 

.0037 
.0043 
.0052 
.0060 
.0069 

.0018 
.0030 

.0004 

.0006 

1 

.0008 

E  (100-600) -4,098,000  pounds  per  square  Inch. 

1 

1 
1 

103,519 
111,482 
119.445 
127.406 
135.371 
143,334 
151,297 
159,260 


500 
400 
300 
200 

650 
700 
750 
800 
850 
900 
950 
1,000 


.0069 

.0058 

.0045 

.0033 

.0021 
.0079 

.0011 

.0087 

.00^ 

.0105 
.0116 

.0017 

.0125 

.0134 

.0145 

.0026 

E  (600-1 ,000)— 3.448,000  pounds  per  square  inch. 


CONCKETE   AND   MOBTAR   COLUMNS. 
No.  1615— Continued. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total.      P«„X« 

Compres- 
ofon. 

Set. 

Poundt. 

Poundt. 

200 
300 
400 
500 

Inch. 
.0036 
.0046 
.0060 
.0074 
.0090 
.0076 
.0064 
.0050 
.0037 

.0159 
.0169 
.0180 
.0191 
.0207 
.0220 
.0231 
.0251 

Inch. 

E  (1,000-1,500) -2,809,000  pounds  per  square 
inch. 

Ultimate  strength. 

600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
500 
600 
500 
400 
300 

167,223 
175,186 
183,149 
191,112 
199,075 
207,038 
215,001 
222,964 
230,927 
238,890 

.0099 

.0262 
.0283 

.0083 
.0097 

.0075 

.0111 
.0128 
.0142 
.0130 
.0117 

.0102 
.0068 

.0318 

200 
1.550 

.0073 

246,853 

254.816    '          1,600 
262  779              l.fi.10 

.0347 
.0387 
.0416 

.0159 

.0111 

270,742 

1.700 
200 

.0148 

300 
400 
500 
600 

.0174 
.0191 
.0211 
.0229 
.0215 

500 

400 
300 
200 

1,750 

200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
300 
400 
500 
600 
500 
400 
300 
200 

1,750 

.0201 
.0185 
.0166 

.0505 

.0228 
.0243 
.0264 
.0284 
.0305 
.0291 
.0275 

.0148 
.0217 

278,706 

.0256 
.0237 
.0227 

.0217 

.0237 
.0260 
.0288 
.0310 

.0302 

.0287 
.0275 
.0245 

.0223 

278  705 

After  once  sustaining  278,705  pounds  and  releasing  to  make  the 
compressive  observations  under  reduced  loads,  the  column  failed 
under  276,000  pounds  when  the  load  was  again  advanced.  Cracks 
opened  in  the  column  about  2  to  3  feet  from  the  lower  end. 


374  OOKCBETE   AND   MORTAR  COLUMNS. 

No.  1614. 
CINDER   CONCRETE   COLUMN. 

1:2:4  Mixture. 

Plain  column,  without  reenforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Wet  mixture. 

A^e,  set  in  air,  5  months  16  days. 

Weight  of  column,  total  907  pounds. 

Weight  of  concrete,  907  pounds  =  103.7  pounds  per  cubic  toot. 

Height  of  column,  94.85  inches. 

Sectional  area  of  column,  gross,  12*.60X12*.65  =  159.39  square 
inches. 

Gauged  length,  50". 


AppUed  loads. 

In  gauged  length. 

Totel. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
15,939 

23,909 
31,878 
39,848 
47,817 
55,787 
63,756 
71,726 
79,695 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
600 
400 
300 
200 

650 
700 
750 
800 
850 
871 

Inch. 
0. 

.0025 
.(m2 
.0082 
.0112 
.0142 
.0175 
.0206 
.0239 
.0274 
.0310 

.0112 
.0164 
.0215 
.0264 
.0315 
.0277 
.0233 
.0185 
.0131 

.0356 
.0392 
.043.S 
.0490 
.OTAO 

Inch. 
0. 

.0006 

.(»17 

.0028 

.0041 

.0060 



.:     ::::: 

.0067 

103,604 
111,573 
119,543 
127,512 
135,482 
138,900 

.0118 

Remarks. 


Initial  load.    Loaded  with  21 ,000  pounds  before 
testing. 


E  (100-400)  - 1,000,000  pounds  per  square  inch.     | 


Ultimate  strength. 


Open'^d  oblique  cracks  near  the  upper  end  of  the  column. 


OONOBETE  AND  MORTAB  OOLUMNB. 

No.  1616. 

CIKDEB   CONCRETE   COLUMN. 

1:2:4  Mixture. 

Reenforced  with  4  twisted  steel  bars,  each  96  inches  long. 
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Composition,by  volume:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Wet  mixture. 

Age,  set  in  air,  5  months  16  days. 

T^ight  of  column,  total,  989  pounds. 

Weight  of  concrete,  928  pounds  =  106,3  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  poimds. 

Hei^t  of  column,  96  inches. 

Sectional  area  of  jcolumn,  gross,  12''.63X12''.62  =  159.39  square 
inches. 

Sectional  area  of  steel  bars,  ''.76x''.76  =  ^^''.578X4  =2.31  square 
inches. 

Gauged  length,  50^^. 


Applied  loads. 

In  gauged  length. 

1 
Remarks. 

Total. 

Per  souare 

Compree- 
alon. 

Set. 

Pounds. 
15,039 

23p909 
31,878 
39,848 
47.817 
55,787 
63,756 
71,726 
79,695 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
150 
500 
550 
600 

200 
300 
400 
liOO 
600 
500 
400 
300 
200 

Inch. 
0. 

.0014 
.0029 
.0043 
.0050 
.0075 
.0003 
.0110 
.0127 
.0143 
.0161 

.0036 
.0068 
.0100 
.0131 
.0163 
.0136 

Inch. 
0. 

Initial  load.    Loaded  with  16,000  pounds  be- 
fore testing. 

0. 

.0002 

.0005 

.0008 

E  (100-600)- 1,656,000  pounds  per  square  inch. 

.0010 

.0106 
.0074 
.0041 

.TOIO 

&T6 


concretb:  and  mortar  columns. 
No.  1616 — Continued. 


Applied  loads. 


Total. 


Pounds. 
103,604 
111,573 
119,543 
127,512 
135,482 
143,451 
151,421 
150,390 


Per  square 


ersqu 
inch. 


Powida. 
650 
700 
760 
800 
850 
900 
950 
1,000 


167,360 
175,329 
183,299 
191,268 
199,238 
207,207 


1,050 
1,100 
1,150 
1,200 
1,250 
1,300 


In  gauged  length. 


Compres- 
sion. 


Inch. 
.0179 
.0195 
.0215 
.0233 
.0251 
.0270 
.0286 
.0306 


Set. 


IncJi. 


.0016 


200 

.0049 

300 

.0083 

400 

.0118 

500 

.0151 

600 

.0183 

500 

.0154 

400 

.0124 

300 

.0091 

200 

.0054 

.0346 
.0363 


.0404 
.0424 


.0021 


.0022 


.0029 


.0034 


Remarks. 


£  (600-1,000)- 1,504,000  pounds  per  square  inch. 


Rested  under  100  pounds  per  souare  inch  42  hours. 


207,207 
215, 177 
223,146 
231,116 
239,085 


247,055 
255,024 
262,994 
270,963 
278,933 


334,000 


ite 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 

200 
300 
400 
500 
600 
500 
400 
300 
200 
600 

2,095 


•.001ft 
.0415 
.0443 
.0465 
.0481 
.0503 

.0009 
.0106 
.0144 
.0181 
.0218 
.0187 
.0153 
.0115 
.0076 

.0530 

.0028 

.0041 



.0042 

.0550 

.0570 

.0501 
.0620 

.0053 

.0635 
.0084 

.0056 

.0124 
.0165 
.0205 
.0245 
.0211 

.0175 

.0135 
.0091 
.0242 

.0055 

.oa55 



E   (1.000-1,500)- 1,404,000  pounds  per  square 


Ultimate  strength. 


Failed  at  the  upper  end  of  the  column.     Opened  oblique  cracks. 


OOliOBETE   AND   HOBTAB   COLUMNS. 

No.  1607. 
1:3:6  Mixture. 
Plain  column,  without  reinforcing  bars. 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  3;  pebbles 
(i*  to  li*  diameter),  6.     Water,  74.4  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  23  days 

Weight  of  column,  total,  1,232  pounds. 

Weight  of  concrete,  1,232  poimds  =  139.8  pounds  per  cubic  foot. 

Height  of  column,  95  inches. 

Sectional  area  of  column,  gross,  12^.63  X 12''. 69  =  160.27  square 
inches. 

Gauged  length,  SO''. 


Applied  loads. 


Poundt. 
18,027 

24,041 
32,054 
40,068 
48,081 
56,095 
54,108 
72,122 
74,100 


Pounds. 
100 


150 
200 
250 
300 
350 
400 
450 
462 


In  gauged  length. 

Remarks. 

Compres- 
sion. 

Set. 

Inch. 
0. 

.0015 
.0031 
.0065 
.0108 
.0166 
.0235 
.0358 

Inch. 
0. 

Initial  load.    Loaded  l)ef ore  testing  with  28,000 
pounds  total. 

E  (100-400) » 1,442,000  pounds  per  square  inch. 
Ultimate  strength. 

.0004 

.0045 
."6i31  " 

Failed  in  the  upper  third  of  length  of  column.     Opened  irregular, 
longitudinal  cracKs. 
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OONORSTE  AND  MOBTAB  OOLU1{N8. 

No.  1608. 


1:3:6  Mixture. 

Reinforced  with  4  twisted  steel  bars,  each  95.25  inches  lonf;. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand  (J'  sieve),  3; 

Eebbles  H"  to  li"  diameter),  6.  Water,  74.4  per  cent  of  cement, 
y  weight. 

Ace,  set  in  air,  7  months  24  days. 

Weight  of  column,  total,  1,273  pounds. 

Weight  of  concrete,  1,212  poimds  =  139.5  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei|nt  of  column,  95.25  mches. 

Sectional  area  of  column,  gross,  12*.75X  12.^^55  =  160.00  square 
inches. 

Sectional  area  of  steel  bars,  ''.76X''.76=' ^''.578X4=2.31  square 
inches. 

Gauged  length,  SO''. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Tot-,  ^"a""* 

Compres- 

Inch. 

0. 

.0021 
.0047 
11071 

Set. 

Pounds. 
16,000 
24,000 
32.000 
40,000 
48,000 
56,000 
64.000 
72,000 
80,000 
88,000 
06,000 
104,000 
112,000 
120,000 
128,000 
136.000 
144,000 
152,000 
160,000 
218,600 

Pounds. 
100 
150 
200 
250 

Inch. 
0. 

Initial  load. 

£  (100-600)  - 1^1,000  pounds  per  squaiv  inch. 

1 

.0009 

300    '          .0093 
350              .0115 

.0019 

400              .0138 
450    ■          -M!» 

.0027 

500 
550 
600 
650 
700 
750 

.0179 
.0200 
.0223 
.0248 
.0274 
.0290 

.0083 

.0088 

.0044 

800    '          .0322 
850    -          .0353 
900    -          .0380 
060              .0414 

.0049 

.0065 

1,000 
1,370 

.0441 

.0063 

E  (600-1 ,000)  —  1 ,096,000  pounds  per  square  inch. 
Ultimate  strength. 

Failed  along  length  of  column,  2  feet  to  4  feet  from  upper  end. 
Twisted  rods  buckled  outward. 


OOKOBETB  AND  MOBTAB  COLUMNS. 
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No,   1617. 
1:3:6  Mixture. 

Reinforced  with  8  corrugated  steel  bars,  each  95  inches  long. 
Voids  on  each  of  the  four  sides  of  the  column. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  3;  trap  rock. 
(}'toin,.6. 

Age,  set  in  air,  5  months  10  days. 

T^ight  of  column,  total,  1,361  pounds. 

Weight  of  concrete,  1,277.75  pounds  =  148.8  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Hei^t  of  column,  95  inches. 

Sectional  area  of  column,  gross,  12^^.60  X  12^^.65  =  159.39  square 
inches. 

Maximum  sec.  area  of  steel  bars, ''.64  X''.67=a*.429x8=  3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50^^. 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Compres- 
sion. 

Set. 

Inch. 
0. 

1    PtmmiM. 
1       15,939 

23,909 
31,878 
39,848 
t        47,817 
55,787 
63.756 
71,728 
79,605 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 

Inch. 
0. 

.0007 
.0013 
.0023 
.0031 
.0040 
.0049 
.0050 
..0069 
.0079 

.oogo 

.0015 
.0099 
.0K» 
.0074 
.0001 
.0078 
.0064 
.0045 
.0027 

.0103 
.0113 

Initial  load.  Loaded  with  28,000  pounds  before 
testing. 

E  (100-600)  -3,066.000  pounds  per  square  inch. 

0. 

.0002 

.0005 

.0006 

.0009 

300 
400 
500 
600 
500 
400 
300 
200 

Afifl 

.0011 

103,604 

111,573                  TOO 

119,543 
127,512 
135,483 

750 
800 
850 

.0124 
.0134 
.0146 

.0015 
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CONCRETE  AND  MORTAR  COLUMNS. 

No.  1617— Continued. 


Applied  loads. 

In  gauge 

Compres- 
sion. 

Inch. 
.0158 
.0173 
.0185 

.0088 
.0068 
.0079 
.0098 
.0116 
.0101 
.0083 
.0065 
.0042 

.0200 
.0212 
.0224 
.0239 
.0253 
.0268 
.028- 
.0300 
.0320 
.03.'?7 

.0066 
.0092 
.0119 
.0144 
.0167 
.0149 
.0127 
.0100 
.0072 

.0353 
.0371 
initial  load 

Kl  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Set. 

Pounds. 

143,451 
151,421 

Pounds. 

900 

950 

1,000 

200 
300 

Inch. 
.0019 

150,390 

.0023 

400 
500 
600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
600 
600 
500 
400 
300 
200 

.0024 

167.360 
175,329 
18:{.299 
191,268 
199.238 
207,207 
217, 177 
223,146 
231,116 
239,085 

.0033 

.0037 

.0041 

.0048 

E  (1.000-1,500)  -1,960,000  pounds  per  square 
inch. 

.: 

.0647"' 

247,055 

1,550 
1.600 
hours  undei 
100 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

200 
300 
400 
500 
600 
500 
400 
300 
200 
200 

255,024 
Rested  20 

.0049 
.0040 

262,994 
270,963 
278,933 
286,902 
294,872 
302,841 
310,811 
318,780 

.0391 
.0409 
.0431 
.0449 
.0477 
.0493 
.0521 
.0540 

.0091 
.0131 
.0168 
.0202 
.0235 
.0211 
.0181 
.0144 
.0100 
.0080 
.0166 
.0230 
.0285 
.ttW7 
.0300 
.0250 
.0187 
.0100 

.0055 

.0062 

.0065 

.0069 

E  (1.500-2,000)- 1,374,000   pounds  per  square 
inch. 

• 

.. 

.6066 

400 

600 
800 
1,()(K) 
800 
600 

.. 

400 
200 

2.290 

.0066 

365,000 

I'ltlmate  strength.                                               ' 

Opened  longitudinal  cracks  3  feet  from  the  upper  end.  The  sus- 
taining power  of  the  column  gradually  fell  and  the  test  was  discon- 
tinued w^hen  the  load  was  reduced  to  200,000  pounds  resistance.  The 
steel  bars  were  buckled  outward,  locally,  about  3  to  4  feet  from 
upper  end  of  column. 
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CONORBTE  AND  MOBTAR  COLUMNS. 

No.  1639. 
1 :  3 :  6  Mixture. 
Plain  column^  without  refinforcing  bars. 
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Composition,  by  volume:  Atlas  cement,  1;  sand  (Vtr'^  screen),  3; 
trap  rock,  H"  to  IJ"),  6.     Water,  57.6  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  days. 

Weight  of  column,  total,  1,363  pounds. 

Weight  of  concrete,  1,363  pounds  =  155.4  pounds  per  cubic  foot. 

Hei^t  of  column,  94.90  inches. 

Sectional  area  of  column,  gross,  12^^.75  X  12^.52  =  159.63  square 
inches. 

Gauged  length,  50". 


Applied  loads. 


Total. 


Pounds. 
15,963 
23,945 
31,926 
39,90B 
47,889 
55,871 
63,852 
71,834 
75,000 

75,200 


Persouare 
incn. 


In  gauged  length. 


Compres- 
sion. 


Set. 


Pounds. 
100  , 
150  I 
200  I 
250 
300 
350 
400 
450 
470 


471 


I 


Inch. 

0. 

.0009 
.0021 
.0036 
.0063 
.0095 
.0155 
.0290 
.0565 

.0980 


Inch. 
0. 


.0004 
.0023' 


.0087 
.0200 
.0475 

.0896 


Remarks. 


Initial  load. 


Maximum  load  applied. 

E  (100-471)— 2,2O8,0OO  pounds  per  square  inch. 


Longitudinal  cracks  opened.  The  maximum  load  applied  was 
apparently  the  ultimate  strength  of  the  column,  at  the  present  time. 

Test  discontinued  and  column  set  aside  in  reserve  for  an  additional 
test  at  a  later  date. 


382  OONOBETE   AND   MOBTAB   OOLUMNS. 

No.  1639. 
Supplementary  Test. 
Test  resumed  after  a  period  of  rest  of  four  months. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Compres- 
sion. 

Set. 

Pottndt. 

Pounds. 

Inch. 

Inch, 

15,963 

100 

0. 

0. 

Micrometer  reset  at  zero  on  original  gauged 
length. 

23,945 

150 

.0015 

.0006 

31,926 

200 

.0029 

.0011 

38,906 

250 

.0042 

.0015 

47,889 

300 

.0055 

.0019 

55,871 

350 

.0071 

.0024 

63,852 

400 

.0087 

.0030 

71,834 

450 

.0101 

.0034 

79,815 

500 

.0116 

.0038 

87,796 

550 

.0131 

.0044 

95,778 

600 

.0146 

.0049 

E  (100-600)— 2,577,000^  pounds  per  square  inch. 

103,750 

650 

.0161 

.0055 

111,741 

700 

.0178 

.0060 

119,722 

750 

.0196 

.0067 

127,704 

800 

.0214 

.0077 

135,685 

850 

.0231 

.0083 

143,667 

900 

.0251 

.0090 

151,648 

950 

.0260 

.0100 

150,630 

1,000 

.0286 

.0107 

R  (600-l,na0)-2.439  000  pounds  per  square  inch. 

167,611 

1,050 

.0309 

.0118 

175,593 

1,100 

.0335 

.0131 

183,574 

1,150 

.0365 

.0147 

191,556 

1,200 

.0391 

/        .0161 
\        .0157 

Immediate  set. 

Set  after  one  hour's  rest. 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,350 

.0180 
.0205 
.0230 
.0354 
.0375 
.0359 
.0240 
.0219 
.0191 

Ultimate  strength. 

:::;■::::" 

|. ........... 

".!!!'.!!!!!!! 

y.'.V.'.'.V.'.V. 

.0163 

215,000 



1 

Opened  additional  longitudinal  cracks,  and  cracks  obliquely  and 
irregularly  across  the  column,  near  the  middle  of  its  height. 


CONCRETE    AND   MORTAR   COLUMNS. 
No.  1640. 


383. 


1:3:6  Mixture. 

Reinforced  with  8  corrugated  steel  bars,  each  94.89  inches  long. 


Si 

D 

U 

D 

o    ^ 

h- 

s" 

Hi 
* 

u 

\0 

D 

D 

\ 

/ 

Composition,  by  volume:  Atlas  cement,  1;  sand  dV*  screen),  3; 
trap  rock  {Y  to  1^),  6.     Water,  57.6  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  days. 

Weight  of  column,  total,  1,412  pounds. 

Weight  of  concrete,  1,328.75  pounds  =  154  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Hei^t  of  column,  94.89  inches. 

Sectional  area  of  column,  gross,  12''.63  X12''.69  =  160.27  square 
inches. 

Maximum  sectional  area  of  steel  bars,  '.64  x'.67  =^''.429  X8  =3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50'. 


AppUed  loads. 

In  gftuged  length. 

Remarks. 

Tot.>.     ^liT" 

Compres- 
sion. 

Set. 

Pimnds. 
16,027 
24.041 
32,054 
40,068 
48,081 
56,005 
64,106 
72,122 
80,135 
88,140 
06,162 
104,176 
112,180 
120,203 
128,216 
138,230 

144,243 

152,257 
160,270 
168,284 

176,207 

184, 3n 

102,324 

Pwknds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
050 
700 
750 
800 
800 

000 

050 
1,000 
1,050 

1,100 

1,150 

1,200 

Inch. 
0. 
.0000 

.0031 
.0045 
.0061 
.0070 
.0100 
.0121 
.0144 
.0168 
,,0200 
.0224 
.0264 

Inch. 
0. 

Initial  load. 

E  (100-600)  =2  232,000  pounds  per  square  inch. 

Immediate  set. 

Set  after  5  minutes'  rest. 

E  (600-1,000)  ^065,000  pounds  per  square  inch 

Immediate  set. 

Set  after  5  minutes'  rest. 

Immediate  set.                \  Maximum  load  ap- 
Set  after  5  minutes'  rest./             plied. 

.0005 

.0013 

.0025 

.0041 

.0056 

.0075 

.0205 
.0335 

.0365 

.0408 
.0441 
.0487 

.0627 

.0570 

.0612 

.0004 

f        .0112 
1        .0110 

.0126 

/        .0130 
\        .0135 

/        .0147 
t        .0143 
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OONOBETE    AND   MOBTAB   COLUMNS. 
No.  1640 — Continued. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compree- 
sion. 

Set. 

• 

Pounds. 

Pounds. 
200 
300 
400 
500 

eoo 

500 
400 
300 

200 

200 
300 
400 
500 
600 
500 

Inch. 
.0199 
.0205 

Inch. 

- 

.0324 
.0378 
.0424 
.0396 
.0355 
.0295 

.0223 

.0196 
.0261 
.0319 
.0370 
.0416 

Immediate  set. 

Set  after  2  hours'  rest 



;      .6150 

\        .0144 

400              .0346 
300              .0289 
200              .0219 

Test  discontinued. 

.0148 

Ultimate  strength  not  determined.     Column  removed  from  testing 
machine  and  held  in  reserve  for  subsequent  examination. 


CONCRETE  AND  MORTAR  COLUMNS. 

No.  1640. 

SUPPLEMENTARY    TEST. 

Test  resumed  after  a  period  of  rest  of  four  months. 


385 


AppUed  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Ptmndt. 

Pounds. 

/«cft. 

Inch. 

16,027 

100 

0. 

0. 

Micrometer  reset  at  zero  on  original  gauged 
length. 

24,041 

150 

.0020 

.0013 

32,054 

200 

.0058 

.0016 

40,068 

250 

.0066 

.0018 

48,081 

300 

.0118 

.0026 

•                                 • 

64,106 

400 

.0161 

.0027 

80,135 

500 

.0211 

.0030 

96,162 

600 

.0254 

.0014 

E  (100-600)  =  1,136.000  pounds  per  square  inch. 

112, 189 

700 

.0296 

.0036 

128,216 

800 

.0334 

.0038 

144,243 

900 

.0370 

.0040 

160,270 

1,000 

.0405 

.0013 

E  (600-1,000)  =  1 ,408,000  pounds  per  square  inch. 

176,297 

1,100 

.0436 

.0044 

192,324 

1,200 

.0467 

.0045 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,200 
1,250 

.0006 
.0176 
.0232 
.0280 
.0319 
.0289 
.0245 
.0186 
.0114 

.0471 
.0481 

• 

.0046 

192.324 
200,338 

208,351 

1,300 

.0495 

.0047 

234,378 

1,400 

.0524 

.0047 

240,406 

1,500 

.0551 

.0048 

E   (1,000-1,500)  =  1,773,000  pounds  per  square 

256,432 

1,600 

.0581 

.0051 

272,450 

1,700 

.0612 

.0055 

288,486 

1,800 

.0641 

.0058 

304,513 

1,900 

.0671 

.0060 

320,540 

2,000 

.0704 

.0061 

E   (1,50^-2,000)  =  1,786,000  pounds  per  square 

336,567 

2,1TO 

.0738 

.0066 

352,504 

2,200 

.0777 

.0074 

368,621 

2,300 

.0824 

.0089 

384,648 

2,400 

.0680 

.0114 

400,675 

2,500 

.0948 

.0157 

E   (2.000-2,500)  =  !, 680/100  pounds  per  square 
inch 

416,702 

2,600 

.1075 

.0260 

200 
300 
400 
500 
600 
500 
400 
300 
200 

2,650 

.(020 
.0396 
.0463 
.0521 
.0574 
.0536 
.0480 
.0410 
.0330 

Ultimate  strength. 

.0259 

1      425,000 

Opened  cracks  along  middle  of  height, 
H.  Doc.  291,  53-3 26 
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III 

not     aacertained. 
Reaerved  for  aub- 
sequent  teat. 
After     reat     of     4 
montha. 

471 
1.360 

1,200 
2,050 
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388  CONCRETE    AND   MORTAR    COLUMNS. 

Deduced  Results  on  REfiNFORCED  Columns. 

The  following  tables  are  deduced  from  the  details  of  the  tests  and 
show  approximately  the  loads  sustained  by  the  concrete  and  by  the 
steel  reL^nforcing  bars  for  columns  of  different  mixtures,  with  differ- 
ent amounts  of  re(?nforcing  metal  and  under  different  loads. 

The  figures  in  the  first  five  columns  of  each  table  are  taken  from 
the  details  of  the  tests.  The  loads  in  pounds  per  square  inch  of  the 
second  column  refer  to  the  gross  sectional  area  of  the  concrete  and 
steel  taken  together. 

The  stresses  on  the  bars  shown  in  the  sixth  and  seventh  columns 
of  the  tables  are  computed  from  the  resiUences  on  the  gauged  lengths, 
using  a  modulus  of  elasticity  of  30,000,000  pounds  per  square  inch 
for  trie  steel.  For  example,  the  stress  per  square  inch  on  the  bars 
at  200  pounds  per  square  inch  on  the  gross  sectional  area  of  column 
No.  1613  is  found  to  be  (30,000,000  X^'.OOOO)^  50  =540  pounds, 
which,  multiplied  by  the  sectional  area  of  the  bars,  2.31,  gives  the 
total  load  on  them,  1,247  pounds. 

The  figures  in  the  eighth  column,  as  indicated  by  the  heading,  are 
the  differences  between  total  loads  on  the  column  and  those  on  the 
bars. 

The  several  successive  increments  of  load  on  the  concrete  appear 
in  the  next  column. 

In  the  tenth  and  eleventh  columns  are  shown  the  relative  loads 
on  the  concrete  and  the  bars  expressed  in  percentages,  and  are  the 
same  relations  which  exist  between  the  figures  in  the  eighth  and 
seventh  columns. 

The  stresses  per  square  inch  on  the  concrete  of  the  twelfth  col- 
umn are  the  quotients  obtained  from  the  figures  of  the  eighth  col- 
umn divided  by  the  net  sectional  area  of  the  concrete.  T^e  ratios 
of  stresses  per  square  inch  of  the  bars  to  the  concrete  are  shown  in 
the  last  column  of  each  table. 

In  the  computation  of  the  stresses  per  sauare  inch  on  the  reinforc- 
ing bars,  and  on  which  the  figures  of  tne  tables  in  part  rest,  no  account 
is  taken  of  the  effect  of  the  initial  load  on  the  column. 
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Concrete  Column  No.  1613. 

1:1:2  Mixture.  Pebbles.  Reinforced  with  4 — i"  twisted  bars. 
Age,  8  months. 

Sectional  area  of  column,  gross,  158.25  square  inches;  net,  155.94 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 

OnSO'gau 
length. 

ged 

Computed, 
stress  on  bars.      „ 

Total 

Incre- 

Perc 
load 

Bntof 
on— 

Stress 

per 
square 

inch 

Ratio, 
pounds 

per 
square 

; 

Bbrviw  oil 

[concrete, 

ment 

Total. 

Per 
square 
inch. 

Com- 
pres- 
sion. 

Set. 
Inch. 

Resili' 
ence. 

Inch. 

Per 
square 
inch. 

Pounds 

by  dlf- 
Total.    ference. 

1 

on  con- 
crete.    Con- 
crete. 

Pounds 

Bars. 

on 
con- 
crete. 

Lbs. 

inch, 
bars  to 
con- 
crete. 

Pounds. 

Lbs. 

Inch. 

Pounds 

Pounds. 

15,825 

100 

0. 

0. 

0. 

31,650 

200 

.0010 

.0001 

.0009 

540 

1.247 

30,403 

96.1 

3.9        195 

2.8 

47,475 

300 

.0021     .0004 

.0017 

1,020 

2,  .356 

45,119 

14,716     95.0 

5.0        289 

3.5 

63,300 

400     .0040  i  .0010 

.0030 

1,800 

4,  I.kS 

59,142 

14,023     93.4 

6.6        379 

4.7 

79,125 

500  ,  .0063  1  .0017 

.0046 

2,760 

6,376 

72,749 

13,607     91.9 

8.1  :      467 

5.9 

»4,050 

600     .0087  1  .0028 

.0059 

3,540 

8,177 

86,773 

14,024     91.4 

8.6        556 

6.4 

110,775 

700     .0109  '  .0031 

.0078 

4,(>80 

10,811 

99,964 

13,191     90.2 

9.8  <      641 

7.3 

126,600 

800     .0124     .0037 

.0087 

5,220 

12,058 

114,542 

14,578  ,  90.5 

9.5 

735 

7.1 

142,425 

900     .0145 

.0043 

.0102 

6,120 

14, 137 

128,288 

13,746 

90.1 

9.9 

823 

7.4 

158,250 

1,000     .0169 

.0050 

.0119 

7,140 

16,493 

141,757 

13,469 

89.6 

10.4 

909 

7.9 

174,075 

1.100     .0105 

.(XXA 

.0141 

8,460 

19,543 

154,r>32 

12,775 

88.8 

11.2 

991 

8.5 

189,900  !  1,200     .0219 

.0058 

.0161 

9,660 

22,315 

167,585 

13,053 

88.2 

11.8 

1,075 

9.0 

205,725  '  1,300     .0239 

.0060 

.0179 

10,740 

24,809 

180,916 

13,331 

87.9 

12.1 

1,160 

9.3 

221,550     1,400     .0261 

.0065 

.0196 

11,760 

27,166 

194, 3W 

13,468 

87.7 

12.3 

1,247 

9.4 

237,375     1,500     .0281 

.0068 

.0213 

12,780 

29,522  ,  207,853 

13,469 

87.6 

12.4 

1,333 

9.6 

253,200  '  1,600     .0308 

.0071 

.0232 

13,920 

32,155 

221,  (M5 

13,192 

87.3 

12.7 

1,418 

9.8 

269.025  1  1,700     .0823 

.0075 

.0248 

14,880 

34,373 

234,652 

13,607 

87.2 

12.8 

1,505 

9.9 

284,850  1  1,800     .0344 

.0078 

.0206 

15,960 

36,868 

247,982 

13,330 

87.1 

12.9 

1,590 

10.0 

300,675     1,900     .0370 

.0082 

.0288 

17,280 

39,917 

260,758 

12,776 

86.7 

13.3 

1,672 

10.3 

316,500     2,000     .0392 

.0086 

.0306 

18,360 

42,412 

274,088 

13,330 

86.6 

13.4 

1,758 

10.4 

430,000     2,720 

458,000 

2,880       Ultimate  St 

Co 

renKth. 
MORE 

TE    CC 

I  No. 

)LUMI' 

1612. 

1:2: 

3  Mi 

XtlU'C 

5.       P 

ebble 

s.     R 

eonfo 

reed  \ 

dth  4 

— V  twisted  bars. 

Age,  7  months  28  days. 

Sectional  area  of  column,  gross,  160.40  square  inches;  net,  158.09 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Apptted 

oads. 

On  SO*  gauged 
length. 

Computed, 
stress  on  bars. 

square    Total, 
inch. 

Total 
stress  on 
concrete, 
by  dif- 
ference. 

Incre- 
ment 
on  con- 
crete. 

Per  cent  of 
load  on- 

Stress 

per 
square 

inch 
on 

con- 
crete. 

Ratio, 

pounds 

per 

ToUl. 

Per 
square 
inch. 

Com- 
pres- 
sion. 

Set. 

ResiU- 
ence. 

Con- 
crete. 

Bars. 

square 
inch, 
bars  to 
con- 
crete. 

Pounds. 

Lbs. 

Inch. 

Inch. 

Inch.   Pounds  Pounds 

Pounds. 

Pounds 

Lbs. 

16,040 
32,080 

100 

0. 

0.          0.          ' 

200 

.0025 

.0005 

.0020  1     1,200       2,772 



29,308  ! 

9i.4 

8.6 

185 

6.5 

48,120 

300 

.0051 

.0010 

•  tXMl 

2,460       5,683 

42,437  1  13,129  1  88.2 

11.8 

268 

9.2 

64,160 

400 

.0079 

.0015 

.0064 

3,840       8,870 

55,290  '  12,853 

86.2 

13.8 

350 

11.0 

80,200 

500 

.0106 

.0020 

.0086 

5,160     11,920 

68,280 

12,990 

85.1  *  14.9 

432 

11.9 

96,240 

600 

.0131 

.002.5 

.0106 

6,360     14.692 

81,  M8 

13.268 

84.7  i  15.3 

516 

12.3 

112,280 

700 

.0160 

.0031 

.0129  i    7,740 

17, 879 

94,401 

12,853 

84.1  1  l.'S.O 

597 

13.0 

128,320 

800 

.0187 

.0038 

.0149       8.940 

20,6.51 

107,669 

13,288 

83.9  '  16.1 

681 

13.1 

144,360 

900 

.0216 

.0042 

.0174     10,440 

24, 116 

120,^14 

12,575 

83.3     16.7 

760 

13.7 

160,400 

1,000 

.0240 

.0045 

.0195  ■  11,700 

27,027 

K«,373 

13,129 

83.2     16.8 

844 

13.9 

176,440 

1,100 

.0268 

.0049 

.0219     13,140 

30,353 

146,087 

12,714 

82.8     17.2 

021 

14.2 

192,480 

1,200 

.0293 

.0053 

.0240 

14,400  !  33,264 

159,216     13,129 

82.7      17.3 

1,007 

14.3 

208,  .520 

1,300 

.0317 

.0060 

.0257 

15,420  '  3,'>,620 

172.000  '  13,684 

82.9     17.1 

1,094 

14.1 

224,560 

1,400 

.0345 

.0066 

.0279 

16,740     38.660 

185,891      12.991 

82.8     17.2 

1,176 

14.2 

240, 60M 

,1,500 

.0875 

.0070 

.0305 

18,300     42,273 

198,327     12,436 

82.4     17.6 

1,255 

14.6 

256,640^ 

1,600 

.0408 

.0078 

.(xm 

19,800     45,738 

210,902     12,575 

82.2  1  17.8 

1,334 

14.8 

272,680 

1,700 

.0435 

.0081 

.(OTA  1  21,240  1  49,064 

223,616     12,714 

82.0     18.0 

1,414 

15.0 

288,720 

1,800 

.0473 

.0084 

.0389  1  23,340  1  53,915 

234,805  1  11,189 

81.3  i  18.7 

1,485 

15.7 

322,000 

2,010 

Ultimate  strength. 

8»0 
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CoNCBBTE  Column  No.  1580. 


1:2:4  Mixture.  Pebbles.  Reinforced  with  4— J''  twisted  bars. 
Age,  3  months  13  days. 

Sectional  area  of  column,  gross,  157.62  square  inches;  net,  155.37 
square  inches. 

Sectional  area  of  steel  bars,  2.25  square  inches. 


Applied  loadB. 

Per 

Total. 

squAre 
inch. 

Pounds. 

Hm. 

15,762 

100 

31,5M 

200 

47,286 

300 

63,048 

400 

78,810 

500 

94,572 

600 

110,334 

700 

126,006 

800 

141,858 

900 

157,620 

1,000 

180,144 

1,200 

236,430 

1,500 

267,954 

1,700 

290,478 

1,900 

313,000 

1,990 

On  50*  gauged 
length. 


sion. 


Computed,      i 
Btrees  on  ban. 


.square   Total. 
I  inch.   ! 


Pounds  Pounds  Pounds. 


ToUl 

iBtreae  on 

'concrete, 

by  dif- 
ference. 


Per  cent  of 
load  on— 


29,229 
42,156 
55,063 
68,415 
81,477 
93,999 
106,656 
120,798 
134,400 
160,794 
195,795 
215,979 
230,493 


Incre- 
ment I 
on  con- 
crete. 


Crete. 


Pounds 


12,927 
12,927 
13,332 
13,062 
12,522 
12,657 
14,142 
13,602 
26,394 
35,001 
20,184 
14,514 


Con- 


:  :Bani. 


92.7 
80.2 
87.4 
86.8 
86.2 
85.2 
84.6 
85.2 
85.3 
85.0 
82.8 
80.6 
77.0 


7.3 
10.8 
12.6 
13.2 
13.8 
14.8 
15.4 
14.8 
14.7 
15.0 
17.2 
19.4 
23.0 


Btreea 
per 


con- 
crete. 


X^. 


Ratio, 
pounds  I 

aquare! 

inch.  • 
bars  to 

con- 
crete. 


188 

271 

355 

440 

524 

605 

686 

777 

865 

1,035 

1,260 

1,390 

1,494 


5.4 

8.4 
10.0 
10.5 
11.1 
12.0 
12.6 
12.0 
11.9 
12.2 
14.3 
16.6 
20.7 


Concrete  Column  No.  1582. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — f  *  corrugated  bars. 
Age,  3  months  16  days. 

Sectional  area  of  column,  gross,  159.76  square  inches;  net,  158.21 
square  inches. 

Sectional  area  of  steel  bars,  mean,  1.55  square  inches. 


Applied  loads. 

On  50*  gauged 

Computed. 
Btrees  on  bars. 

ToUl 
stress  on 
concrete, 

by  dif- 
ference. 

Incre- 
ment 
on  con- 
crete. 

Per  cent  of 
load  on- 

Streee 
per 

Ratio. 

pounds 

per 

■Th? 

bars  to 

eon- 

cfete. 

Tout. 

Per 
Bouare 
Uich. 

Com- 
pree- 
sion. 

Inch. 

Set. 

ReBiU> 
ence. 

Per    . 
square   Total. 

Con- 
crete. 

Bare. 

T5i" 

on 
con- 
crete. 

lAs. 

Pounds. 

Lbs. 

Inch. 

Inch. 

1 
i>otiiMl«  Pounds 

Pounds. 

Pounds 

15,976 
31,952 

100  0. 

0. 
.0001 

0. 
.OOIT 

1 

200 

.0018 

1,020       1,581 

30,371 

95.1 

4.9 

192 

5.3 

47,928 

300 

.0039 

.0005 

.0034 

2,040  ,    3,162 

44,706 

14,305 

93.4 

6.6 

283 

7.2 

63,904 

400 

.0067 

.0019 

.0048 

2,880  I    4,464 

50,440 

14,674 

93.0 

7.0 

376 

7.7 

95,856 

600 

.0111 

.0027  j  .0084 

5,040       7,812 

88,044 

28.604 

91.9 

8.1 

&57 

9.0 

127,808 

800 

.0158 

.0034     .0124 

7,440     11,532 

116.276 

28,232     91.0  ,    9.0 

735 

10.1 

150,760 

1,000 

.0210 

.0046  '  .0164 

9.840     15,252  1  144,508 

28.232     90.5      9.5 

913 

10.8 

191,712 

1,200 

.0266 

.0060     .0206 

12,360     19.158     172,554 

28,046  •  90.0  ,  10.0 

1,000 

11.3 

239,040  ,  1.500 

.0364 

.0087  1  .0277 

16,620     25,761 

213,879 

41,325  i  89.3  ,  ia7 

1,3S2 

12.3 

271,592 

1,700     .0448 

.0110  1  .0338 

20.280  ;  31,434 

240,158 

26.279     88.4     11.6 

1,518 

13.4 

319,520 

2.000     .0614 

.0157     .0457 

27.420     42.501 

277.019 

36.861     86.7  1  13.3 

1.751 

15.7 

349,000 

2,180      Ultimate  strength. 

congbete  and  mortar  columns. 
Concrete  Column  No.  1581. 


391 


1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — }*  Thacher  bars. 
Age,  3  months  14  days. 

Sectional  area  of  column,  gross,  159.64  square  inches;  net,  157.99 
square  inches. 

Sectional  area  of  steel  bars,  mean,  1.65  square  inches. 


AppUed  loadB. 

On  50*  gauged 

Computed, 
stress  on  bars. 

Per  cent  of   stress  Ratio, 
load  on-      per    .pounds 

square 
mch 
on 
con- 
crete. 

per 
square 

inch, 
bars  to 

con- 
crete. 

Total. 

Per 
square 
inch. 

Com- 
pres- 
sion. 

Set. 

ResiU- 
ence. 

Per 
square 
inch. 

concrete, 
1  by  dif- 
Total.  1  ference. 

ment 
on  con- 
crete. 

Con- 
crete. 

Bars. 

PomntU. 

Lbs. 

Inch. 

Inch. 

Inch.  PoundslPounds  Pounds. 

Pounds^ 

,  Lbs. 

15,904  :       100 
31,928        200 

0.          0. 

0.          i ' '                               

.0015  0. 

.0015 

900 

1,485  ;    30,443 

95.3 

4.7         193 

4.7 

,       47.892 

300 

.0038 

.0001 

.0034 

2,040 

3,366       44,528 

14,063     93.0 

7.0 

282 

7.2 

63,856 

400 

.0060 

.0006 

.0052 

3,120 

5,148       58,708 

14,182     91.9 

8.1 

372 

8.4 

95,784 

600 

.0107 

.0015 

.0092 

5.520 

9,108       86,676 

27,968  '  90.5 

9.5 

549 

10.1 

127,712 

800 

.0152 

.0023 

.0129  !    7,740 

12,771      114,941 

28,265     90.0 

10.0 

728 

10.6 

159.640 

1,000 

.0206 

.0034 

.0174  1  10,440 

17,226     142,414 

27,473  ,  89.2     10.8 

901 

11.6 

191,568  !  1,200 

.0260 

.0048 

.0212  ;  12,720 

20,988     170,580 

28,166  1  89.0     11.0 

1,080 

11.8 

239,460  .  1,500 

.0350 

.0068 

.0282     16,920 

27,918     211,542 

40,962 

88.3     11.7 

1,339 

12.6 

2n,388     1,700 

.0434 

.0088 

.0346     20,760 

34,254     237,134 

26,592 

87.4     12.6 

1,501 

13.8 

303,316     1,900 

.0550 

.0124 

.0426     25.560 

42.174     261.142 

24.008 

86.1  .  13.9 

1,653 

15.5 

318,000     1,990 

Ultimate  strength. 

Concrete  Column  No.  1584. 

1:2:4  Mixture.  Pebbles.  Re(?nforced  with  8 — i"  corrugated  bars. 
Age,  3  months  14  days. 

Sectional  area  of  column,  gross,  159.52  square  inches;  net,  156.43 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.09  square  inches. 


Applied  loads. 

On  50*  gauged            Computed.     1 

length.               stress  on  bars.,   ^^^^, 

PercentofstreM  Ratio,  1 
load  on—  j    per    |  pounds 

1        ^iXJ*«. 

Incre- 
ment 
on  con- 
crete. 

square 
Inch 
on 
con- 
crete. 

per 
square 

inch, 
bare  to 

con- 
crete. 

ToUi. 

Per 

square 

inch. 

Com- 
pres- 
sion. 

«•'  ^"i-S" 

Total. 

concrete, 
by  dif- 
ference. 

Con- 
crete. 

Bare. 

Pounds. 

Lbs. 

Inch. 

Inch.  1  Inch.      Lbs. 

Lbs. 

Pounds. 

Lbs. 

Lbs. 

15,952 
31,904 

100 
200 

0.          0 
.0015     .0002 

0.    ,      

.0013  I        780 

2,410 

29.494 



92.4       7.6  1       189 

4.i 

47,856 

300 

.0082  ;  .0005 

.0027       1,620 

5,006 

42,850 

13.356 

89.5     10.5         274 

5.9 

63,808 

400 

.0048     .0007 

.0041  ,    2,460 

7.601 

56,207 

13,357 

88.1      11.9,      359 

6.9 

96,712 

600 

.0063     .0011 

.0072  i    4,320 

13.349 

82,363 

26, 156 

86.1      13.9,      527 

8.2 

127,616 

800 

.0117     .0016 

.0101       6,060 

18,7a5 

108.891 

26,528 

HTi.S     14.7 

696 

8.7 

M9,520 

1.000 

.0156 

.0022 

.0134       8,040 

24,844  '  134,676 

25,7a'i  :  84.4      15.6 

861 

9.3 

191,421 

1,200 

.0193 

.0028 

.0165       9,900 

30,591      160.833 

26,1.57     84.0     16.0 

1,028 

9.6 

239.280 

1.500 

.0255 

.0039 

.0216     12.960 

40,046     199,234 

38,401     83.3     16.7 

1,274 

10.2 

271,184 

1,700 

.0298 

.0048 

.02W     15.000 

46.350     224,834 

25,600     82.9     17.1 

1,437 

10.4 

319,040 

2,000 

.0376 

.0062 

.0314      18,840 

58,216     260,824 

35,990  1  81.8  ,  18.2 

1,667 

11.3 

396.800 

2,500 

.aS22 

.0063 

.0439  .  26,340 

81,391  1  317,409 

56,585  1  79.6  >  20.4 

2,029 

13.0 

452,000 

2,830 

Ultimate  strength. 

392 


CONOROTE    AND   MORTAR   COLUMNS. 

(Concrete  Column  No.  1579. 


1:2:4  Mixture.  Pebbles.  Rei^nforced  with  8 — i"  Thacher  bars. 
Age,  3  months  12  days. 

Sectional  area  of  column,  gross,  158.5  square  inches;  net,  155.19 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.31  square  inches. 


AppUed  loads. 

P. 

Totol. 

squan 

Inch. 

Pound*. 

Lbi. 

16,850 

100 

31,700 

200 

47,550 

300 

63,400 

400 

79,250 

500 

05,100 

600 

110,950 

700 

126,800 

8U0 

142,650 

900 

158,500 

1,000 

174,350 

1,100 

190,200 

1,200 

206,050 

1,300 

237,750 

1,500 

269,450 

1,700 

301.150 

1,900 

317,000 

2,000 

380,400 

2,400 

412, 100 

2,600 

438,000 

2,760 

On  50*  gauged 
length. 


Com- 

I  prea- 

sion. 


Set. 


I  ResiU- 
ence. 


Inch.  Inch.    Inch. 

0.  0.     0. 

I  .0009  '0.      .0009 

'  0021  0.    I  .0021 


.0035 
.0049 
.0065 
.0081 
.0097 
.0112 
.0128 
.0145 
.0164 
.0181 
.0216 
.02.'>5 
.0297 
.0320 
.0411 
.0484 


.0001  .0034 
.0001  .0048 
.0002  ,  .0063 
.0004  I  .0077 


0004 

.ooa') 


.0093 
.0107 


.0006  .0122 

.0007  .0138 

.0009  .oir^ 

.0010  .0171 

.0013  .0203 


.0016 
.0021 
.0024 
.0035 
.0047 


.0239 
.0276 
.0296 
.0376 
.0437 


Computed, 
stress  on  bars.  K„  ^  , 
I   Total 
-  stress  on 
concrete, 
Per  by  dlf- 

square    Total,    ference. 
inch. 


Lbt.   '    Lbs.   I  Pounds. 


Incre- 
ment I 

on  con- 

— *-     Con- 


.  Per  cent  of  Ratio. 

I   load  on-    ^^s  pouncLi 

square!     P«^ 


Crete.  ,  Con- 
crete. 


I   on  \J^^^: 

Bars.    coS-  \^^ 

»*»*..  con- 

"""^^  .  Crete. 


Lb$. 


Lb$. 


Ultimate  strength. 


540 

1,260 

2,040 

2,880 

3,780 

4,620 

5,580 

6,420 

7,320 

8,280 

9,300 

10,260 

12,180 

14,340 

16,560 

17,760 

22,560 

26,220 


1,787 
4,171 
6,752 
9,533 
12,512 
15,292 
18,470 
21,250 
24,229 
27,407 
30,783 
33,961 
40,316 
47,465 
54,814 
68,786 
74,674 
88,788  , 


29,913 

43,379 

56,648 

69,717 

82,688 

95,658 

108,330 

121,400 

134,271 

146,943 

159,417 

172,069 

197,434 

221,985 

246,336 

258,214 

305,726 

325,312 


13,466 
13,269 
13,069 
12,871 
13,070 
12,672 
13,070 
12,871 
12,672 
12,474 
12,672 
25,345 
24,551 
24,361 
11,878 
47,512 
19,586 


94.4 
91.2 
89.4 
88.0 
86.8 
86.2 
85.4 
85.1 
84.7 
84.3 
83.8 
83.5 
83.0 
82.4 
81.8 
81.5 
80.4 
78.9 


5.6 
8.8 
10.6 
12.0 
13.2 
13.8 
14.6 
14.9 
15.3 
15.7 
16.2 
16.5 
17.0 
17.6 
18.2 
18.5 
19.6 
21.1  I 


280 

365 

449 

632 

616 

698 

782 

865 

947 

1,030 

1,109 

1,272 

1,430 

1,587 

1,664 

1,970 

2,096 


2.8 
4.5 
6.6 
6.4 
7.1 
7.5 
8.0 
8.2 
8.5 
8.7 
9.0 
9.3 
9.6 
10.0 
10.4 
10.7 
11.5 
12..'i 


Concrete  Column  No.  1610. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — l"  twisted  bars. 
Age,  7  months  26  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  157.08 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


AppUed  loads. 

On 

50*  gauged 
length. 

Computed, 
stress  on  bars 

Total 

Incre- 

Per  cent  of 
load  on— 

Stress 
per 

RaUo, 
pounds 

1 

J 

stress  on    „,„„. 
ooncrwle,    "^„ 

square 

ToUl 

Per 
square 
inch 

Com- 
pres- 
sion 

sot. 

ReslU- 
enoe. 

Per    1 
square '  Totnl. 
inch. 

1 

Crete.  ^*"- 

on 
con- 
crete. 

tnch. 
bars  to 
con- 
crete. 

Pounds. 

Lbs. 

Inch 

Inch.    Inch. 

Lbs.    \    Lbs. 

Pound*. 

Lbs.              ' 

Lbs. 

16,939 
31,878 

100 
200 

0 
.0015 

0.          0. 
.0002  ,  .0013 

1 

780 

1,802 

30,076 

194.3       5.7 

191 

4.1 

47,818 

300 

.0a32 

.0004 

.0028 

1,680 

3,881 

43,937 

13,861  ,  91.9       8.1 

280 

6.0 

63,757         400 

.Ott-iS 

.0007 

.0046 

2,760 

6.376 

57,381 

13,444     90.0     10.0 

365 

7.6 

79,696 

500 

.0074 

.0008 

.0066 

3,960 

9,148 

70,  rAS 

13,167     88.5  .  11.5 

449 

8.8 

95,635 

600 

.0097 

.0010 

.0087 

5,220 

12.  ass 

83,577 

13.029     87.4     12.6 

532 

9.8 

111,674 

7iX) 

.0119 

.0012 

.0107 

6,420 

14,830 

96.744      13,107     86.7  .  13.3 

616 

ia4 

127,614 

800 

.0144 

.0015 

.0129 

7,740 

17,879 

109,63.')  :  12,891     86.0     14.0 

696 

11.1 

143,453  1      900 

.0169 

.0019 

.0150 

9,000 

20,790 

122,663     13,028     85.5     14.5 

781  , 

11.5 

169,392     1,000 

.0195 

.0023 

.0172 

10,320     23,839 

135,553     12,890     85.0     15.0 

863 

12.0 

175,331  ,1,100 

.0219 

.0028      .0191 

11.460     26,473 

148,858  ,  13, SOS     84.9     15.1 

948 

12.1 

191,270     1,200 

.0216 

.0031      .0215 

12,900     29,799 

161.471  '  12,613     84.4      1,^.6 

1,028 

12.5 

239,088  1  1..500 

.0319 

.0042  .  .0277 

16,620  1  38,392 

200,696     39,225,83.9     16.1 

1,278 

13.0 

289,800     1,820 

UlUmate  strength. 

CONCRETE   AND   MORTAR   COLUMNS. 

Cinder  Concrete  Column  No.  1616. 


398 


1:2:4  Mixture.  Cinders.  Ref»nforced  with  4 — J*'  twisted  bars. 
Age,  5  months  16  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  157.08 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 


Total. 


Pounds. 
15,939 
31,878 
47,817 
63,756 
79,695 
95,634 
127,512 
159,390 
191,268 
2(17,207 
239,085 
270,963 
286,902 
334,000 


Per 


On  50*  gauged 
length. 


Corn- 


square  pres- 
I  inch.     sion. 


Inch. 
0. 
.0029 
.0059 
.0093 
.0127 
.0161 
.02-33 
.0305 
.0381 
.0424 
.0503 
.0591 
.0635 


Set. 


Inch. 
0. 
0. 

.0002 

.ooa5 

.0008 
.0010 


Resili- 
ence. 


Inch. 
0. 
.0029 
.0057 
.0088 
.0119 
.0151 


.0016  I  .0217 
.0021   .0284 


.0029 
.0034 
.0041 
.0053 


.0352 
.0390 
.0462 
.0538 


0056  I  .0579 
Ultimate  strength. 


Computed. 

Per  cent  of 

Stress 

per 
square 

mch 
on 

con- 
crete. 

Ratio, 

stress  on  bars. 

ToUl         TwAra- 

_»_-„___   incre- 

load  on- 

pounds 
per 

square 
inch, 

bars  to 
con- 
crete. 

Per 
square 
inch. 

Total, 

concrete, 
by  dif- 
ference. 

ment 
on  con- 
crete. 

Con- 
crete. 

Bars. 

Lbs. 

Lbs. 

Pounds.^    Lbs. 

Lbs. 

1,740 

4,019 

27,859  1 87.4 

12.6 

177 

9.8 

3,420 

7,900 

39,917  1  12,058     83.5 

16.5 

254 

13.5 

5,280 

12, 197 

51,559  ;  11,642     80.9 

19.1 

328 

16.1 

7,140 

16,493 

63,202  )  11,643     79.3 

20.7 

402 

17.8 

9,060 

20,929 

74,705  ,  11,503     78.1 

21.9 

476 

19.0 

13,020 

30,076 

97,436 

22,731  ■  76.4 

23.6 

620 

21.0 

17,040 

39,362 

120,028 

22,592 

75.3 

24.7 

764 

22.3 

21,120 

48,787 

142,481 

22,453 

74.5 

25.5 

907 

23.3 

23,400 

54,054 

153,153 

10.672 

73.9 

28.1 

975 

21.0 

27,720 

64,033 

175,052     21,899 

73.2 

26.8 

1,114 

24.9 

32,280 

74,567 

196,396  ,  21, 3M 

72.5 

27.5 

1,250 

25.8 

34,740 

80,249 

206,653 

10,257 

72.0 

28.0 

1,316 

26.4 

Concrete  Column  No.  1608. 

1:3:6  Mixture.  Pebbles.  Reenforced  with  4 — J'^  twisted  bars. 
Age,  7  months  24  days. 

Sectional  area  of  column,  gross,  160  square  inches;  net,  157.69 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


AppUed  loails. 


On  SO'  gauged 
length. 


Total. 


Per 

square 

inch. 


Com- 
pres- 
sion. 


Set. 


ResiU- 
ence. 


Pounds. 
16,000 
32,000 
48,000 
64.000 
80,000 
96,000 
112,000 
128,000 
144,000 
160.000 
218,600 


Lbs. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 
1,370 


I  Inch.  '  Inch.    Inch. 

0.    0.    !o. 


.0W7 
.0093 
.0138 
.0179 


0009  I  .0038 

.0019  I  .0074 

.0027  .0111 

.0033   .0146 

,0223  .0038  I  .Oia*) 

.0274   .0044  '  .0230 

.0322  I  .0049  .0273 

!  .0380     .OaW     .0325 

I  .0441      .0063  I  .a378 

I    Ultimate  strength. 


Computed.                                    .  Per  cent  of 

a* 

Ratio, 

stress  on  bars.     „  ^  , 

_ .T_«_^L.   Incre- 

load  on— 

Stress 

per 

square 

inch 

on 
con- 
crete. 

pounds 

per 
sou  A  re 

inch, 
bars  to 

con- 
crete. 

Per 
square 
inch. 

Total. 

Htreaa  uii 

concrete, 
by  dif- 
ference. 

ment 
on  con- 
crete. 

Con- 
crete. 

Bars. 

Lbs.       Lbs. 

P(mnds 

Lbs. 

Lbs. 

2,280       5,267  1    26,733 

83.5 

16.5 

170 

13.4 

4,440     10,256       37,744 

11,011 

78.6 

21.4 

239 

18.6 

6,660     15,385  '     48,615 

10,871     76.0     24.0 

308 

21.6 

8,760     20.236       59,764  '  11,149     74.7     25.3 

379 

23.1 

11,100     25,641       70,359     10,595  j  73.3     26.7 

446 

24.9 

13,800     31,878       80,122       9,763     71.5     28.5 

508 

27.2 

16,380     37,838       90,162     10,040     70.4     29.6 

572 

28.6 

19,  .500  !  45,045  1    98,955       8,793     68.7     31.3 

628 

31.1 

22,680  1  52,391  1  107,609  ,    8,654  i  67.3  |  32.7 

682 

33.3 
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oonobete!  and  mortar  columns. 
Concrete  Column  No.  1617. 


1:3:6  Mixture.  Trap  rock.  Reinforced  with  8 — l"  corrugated 
bars.     Age,  5  months  10  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  156.30 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.09  square  inches. 


On  50*  gauged 
length. 

Computed, 
stress  on  bars. 

ToUl 

Incre- 
ment 

Per  oent  of 
load  on- 

1 

StreM 

per 

square 

hich 

Ratio, 
pounds 

per 
square 

inch, 
bars  to 

con- 
crete. 

1 

concrete. 

Total. 

Per 
square 
fiich. 

Com- 
pres- 
sion. 

Set. 

ResiU- 
enoe. 

Per 
square   Total. 
Inch. 

by  dif- 
ference. 

on  con- 
crete. 

Con- 
crete. 

Bars. 

on 
con- 
crete. 

Pounds. 

Lbs. 

Inch. 

Inch. 

Inch. 

Lbs.       Lbs. 

Pounds. 

Lbs, 

Lbs. 

15,939 
31,878 

100 
200 

0. 
.0013 

0.          0. 

0. 

.0013 

""7sb'2,m 

'  29*468* 



*92.*4' 

"7.6   *   *i89 

'     '4*i 

47,817 

300 

.0031 

.0002 

.0029 

1,740       5,377 

42,440 

"i;    72 

88.8 

11.2         272 

6.4 

63,756 

400 

.0049 

.0005 

.0044 

2,640*    8,158 

55,596 

i:    58 

87.2 

12.8        356 

7.4 

79,605 

500 

.0069 

.0006 

.0063 

3,780  ,  11,680 

68,015 

i:    17 

85.3 

14.7  '      435 

8,7 

95,634 

600 

.0000 

.0009 

.0081 

4,860 

15,017 

80,617 

i:    02 

84.3 

15.7         516 

9.4 

127,512 

800 

.0134 

.0015 

.0119 

7,140 

22,063 

105,449 

2      32 

82.7 

17.3         675 

10.6 

143,451 

900 

.0158 

.0019 

.0139 

8,340 

25,771 

117,680 

I-  :31 

82.0 

18.0        753 

11.1 

159,300 

1,000 

.0185 

.0023 

.0162 

9,720     30,035 

129,355 

\i.i75 

81.2 

18.8        828 

11.7 

191,268 

1,200 

.0239 

.0083 

.0206 

12,360  ,  38,192 

153,076 

Zi.  721 

80.0 

20.0        979 

12.6 

207,207 

1,300 

.0268 

.0037 

.0231 

13,860  1  42,827 

164,380 

V     04 

79.3 

20.7     1,062 

13.2 

S'l^ 

1,400 

.0041 

.0259 

15,540  ;  48,019 

175, 127 

1(      47 

78.5 

21.5     1,120 

13.9 

239,085 

1,500 

.0337 

.0048 

.0289 

17,340  1  53,581 

185,504 

11      77 

77.6 

22.4  1  1,187 

14.6 

255,024 

1,600 

.0371 

.0049 

19,320 

50,699 

195,325 

1      21 

76.6 

23.4  1  1,250 

15.4 

270,963 

1,700 

.0409 

.0055 

.0354 

21,240 

65,632 

205,331 

11     {» 

75.8 

24.2     1,314 

16.2 

286,902 

1,800 

.0449 

.0062 

.0387 

23,220 

71,750 

215, 152 

\      21 

75.0 

25.0     1,377 

16.9 

302,841 

1.900 

.0493 

.0065 

.0428 

25,680 

79,351 

223,490 

h..M 

73.8 

26.2     1,430 

18.0 

318,780 

2,000 

.0540 

.0069 

.0471 

28,260 

87.323 

231,457 

7.W7 

72.6 

27.4     1,481 

19.1 

365,000 

2,290 

Ultimate  strength. 

STEEL  REENFORCING  BARS. 


TENSILE  AND  COMPRESSIVE  TESTS  OF  METAL  USED  IN 
CONCRETE  COLUMNS. 
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Tensile    Tests    of    Steel    Bars    Representing    ReKnforcing 
Material  in  Concrete  Columns. 

No.  8057. 
Plain,  square  steel  bar. 
Diameter,  ''.TS  by  ''.TS.    . 
Sectional  area,  .5625  square  inch. 
Length  over  all,  50'^, 
Gauged  length,  10''. 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48»000 
49.000 
50,000 
51,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,020 
0 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0013 
.0030 
.0063 
.0100 
.0118 
.0121 
.0127 
.0131 
.0i:)6 
.0140 
.0144 
.0150 
.0159 
.0168 
.0178 
.0201 
.0950 
.27 
.28 
.30 
.32 
.34 
.44 
.50 
.56 
.70 
.83 
.99 

1.31 

1.78 

1.96 


Set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


.0004 


.0028 


Elastic  limit;  approximata 


.'  Tensile  strength. 
.    ■=  19.6  per  cent. 


Load  on  bar  at  time  of  rupture,  30,100  pounds  =  122,860  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ''.20,  M8,  M7,  ''.20,  M9,  M9,  M9, 
^.21,  ^^.20,  ''.23. 

Area  at  fracture,  *.49  X*.50  =  .2450  square  inch. 

Contraction  of  area,  56.4  per  cent. 

Appearance  of  fracture,  fine  silkv. 

Fractured  2''.25  outside  gauged  length. 
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STEEL   REINFORCING    BARS. 


No.  8058. 

Twisted,  square  bar,  from  the  same  bar  as  specimen  No. 
twisted  cold  one  turn  in  8*. 
Diameter,  ''.TS  by  ^.75. 
Sectional  area,  .5625  square  inch. 
Gauged  length,  10*. 


8057, 


square 

iDCh. 

In  gauged  leugth. 

Elonga^ 
tlon. 

Set. 

RemAriu. 

PtmnU, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
84,800 
0 

Ineh€9, 
0. 

.0012 
.0032 
.0070 
.0100 
.0130 
.0140 
.0151 
.0155 
.0160 
.0162 
.0160 
.0172 
.0178 
.0183 
.0187 
.0102 
.0000 
.0003 
.0209 
.0218 
.0222 
.0228 
.0239 
.0246 
.0258 
.0268 
.0278 
.0290 
.0300 
.0321 
.0344 
.0362 
.0380 

Inch, 

0. 

0. 

InitlalloAd. 

0. 
0. 
.0001 

% 

.0005 

» 

.0010 

.0021 

.0049 

.0110 

.0399 
.0442 

.0485 
.0521 
.0600 
.0658 
.0760 
.0662 
.11 

.0230 

.0500 

.13 
.15 
.19 
.23 
.25 



.31 
.39 
.42 

Tensile  strength. 

1.06 

~  10.6  per  cent. 

Load  on  bar  at  time  of  rupture,  33,900  poimds  =  132,940  pounds  per 
square  inch  on  area  at  fracture. 

Area  at  fractiu'e,  ^.50 X*.51  =.2550  square  inch. 
Contraction  of  area,  54.7  per  cent. 
Appearance  of  fracture,  fine  silky,  serrated. 
Fractured  ^,7$  inside  the  gauged  length. 
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No.  8060. 
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Thacher  bar. 

Diameter  of  circular  section,  '.75;  area,  .442  square  inch. 
Mean  sectional  area,  computed  from  weight  of  bar,  .414  square 
inch. 

Loads  per  square  inch  refer  to  mean  sectional  area. 

Gaugea  length,  10'. 

Length  over  all,  50*.     Weight,  5.875  pounds. 


kMdaper 
mcii. 

In  gauged  length. 

1 
RemarkB. 

Elonga^ 
tion. 

Set. 

POHftds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
0 

Inch. 

0. 

.0015 
.0031 
.0070 
.0105 
.0124 
.0142 
.0149 
.0155 
.0160 
.0168 
.0196 
.0253 
.0298 
.0310 
.0680 
.0790 
.09 
.11 
.12 
.14 
.16 
.19 
.22 
.26 
.30 
.37 
.48 
.61 
.82 
.89 

0. 
0. 

Initial  load. 

• 

Elastic  limit. 

Tensile  strength. 
-8.9  per  cent. 

0. 

.0004 

.0048 

.0600 

Diameter  at  fracture,  ^.52;  area,  .212  square  inch. 

CSontraction  of  area,  computed  on  origmal  sectional  area  of  .442 
square  inch,  52  per  cent. 

Appearance  of  fracture,  fine  silky.  Fracture  occurred  across  cir- 
cular section  originally  ^.75  diameter. 

Fractured  3"  outsiae  the  gauged  length. 
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STEEL   REENFORCINO    B^RS. 

No.  8062. 


Corrugated  bar.  Bar  straightened  after  having  been  used  in  con- 
crete column. 

Maximum  diameter,  about  ^^.65  by  ".67;  area,  .4355  square  inches. 

Mean  sectional  area,  computed  from  weight  of  bar,  .386  square 
inch. 

Loads  per  square  inch  refer  to  mean  sectional  area. 

Gaugea  length,  lO.'^ 

Length  over  all,  58^.30.     Weight,  6.375  pounds. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

1 

1 

Elonga- 
tion. 

Set. 

Inch. 
0. 
0. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,230 
0 

Inches. 
0. 
.0012 
.0030 

Initial  load. 

.0068 
.0107 
.0125 
.0134 
.0170 
.0211 
.0240 
.0320 
.0432 

0. 

.0001 

.mi" 

.1060 
.17 
.19 
.30 
.21 
.22 
.23 
.26 
.30 
.33 
.37 
.41 
.45 
.52 
.60 
.68 
.82 
.98 
1.35 







Tensile  strength. 
"- 17.5  per  cent. 

1.75 

Remarks. 


Appearance  of  fracture,  fine  granular. 


STEEL   BEtNFOBOING   BARS. 
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CoMPBEBBiON  Tests  OF  Steel  Bars  Repbesentino  Rb&nfobcino 
Matebial  in  Concbete  Columns. 

Twisted  steel  bax. 

Len^h  over  all,  S". 

Sectional  area,  '.79  X''.80=.632  square  inch. 

Gauged  length,  6'. 


In  ganged  length. 

Remarks. 

TotaL 

FersaaAra 
inch. 

Compres- 
don. 

8et. 

032 
3,160  p 
0,320  ' 
12,640 
18,960 
26.280 
28,440 
81,600 
82,232 
82,864 
83  496 
84,128 
84,760 
85,302 
86,024 
86,656 
87,288 
37,020 
38,552 
89,184 
89,816 
40,448 
41,080 
41,712 
42,344 
42,978 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
02,000 
03,000 
04,000 
05,000 
00,000 
07,000 
08,000 

Inch. 

0. 
.0007 
.0017 
.0035 
.0056 
.0077 
.0088 
.0100 
.0103 
.0105 
.U107 
.0110 
.0113 
.0116 
.0119 
.0125 
.0130 
.0134 
.0130 
.0145 
.0151 
.0160 
.0174 
.0185 
.0200 
.0240 

Inch. 
0. 

Initial  load. 

0. 
0. 

.6663 

.0008 

.0016 

.0045 

.0108 

Test  discontinued.    Ultimate    ftrengtb    not 
reached. 

H.  Doc.  291,  68-3 ^26 
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STEEL   BEfiNFOKCINO   BAB8. 


Second  twisted  steel  bar. 

Len^h  over  all,  8". 

Sectional  area,  ".ISX'J^^^.Bl  square  inch. 

Gauged  length,  6^^. 


In  gauged  length. 

Total 

inoL 

Compres- 
■ion. 

Set. 

Remarks. 

Pottlldf. 

670 
2,860 
6,700 
11,400 
17,100 
22,800 
26,660 
28,600 
29,070 
29,640 
80,210 
80,780 
81,360 
81,920 
82,480 
33,000 
33,630 
84,200 
34,770 
35,340 
36,910 
36,480 
37,060 
37,620 
38,190 
38,7B0 
39,330 
39,900 

POWUUt 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
09,000 
70,000 

Inch. 
0. 
.0006 

.0016 
.0036 
.0067 
.0079 
.0090 
.0108 
.0106 
.0109 
.0113 
.0116 
.0118 
.0123 
.0126 
.0130 
.0134 
.0139 
.0145 
.0149 
.0154 
.0161 
.016« 
.0174 
.01R2 
.0192 
.0202 
.0212 

Inch. 

0. 

0. 

Initial  load. 

0. 

.0007 

.0013 

.0021 

.0038 

.0072 

Test  discontinued.    Ultimate    itrangtfa    not 
roaclMMl. 

Corrugated  steel  bar. 
Length  over  all,  S". 
Sectional  area,  '.67  X'M  - 
Gauged  length,  6'. 


'.4355  square  inch. 


Applied  loads. 

In  gauged  length. 

Remarka 

Total. 

^"•fcHE^ 

Compres- 
sion. 

Set. 

Faundt. 
436 

3,178 
4,366 

8,710 
18,066 
16,3a 
17,420 
19  698 
31,776 
23,311 
23,640 
22.900 

Poundi. 
1,000 
6,000 
10,000 
30,000 
80,000 
86,000 
40,000 
46,000 
60,000 
61,000 
62.000 
62,680 

Inch. 

0. 
.0010 
.0019 
.0041 
.0068 
.00V9 
.0094 
.0110 
.0128 
.0133 
.0140 

Inch. 

0. 

0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

.0006 

.0010 

Failed  by  triple  flexure. 


STEKL   BSftNFOBOINe    BABS. 

Second  corrugated  steel  bar. 

Len^h  over  all,  8*. 

Sectional  area,  ^.67  X  ^.65  "'.4355  square  inch. 

Gauged  length,  V. 
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AppUed  loads. 

In  gauged  length. 

Remarka. 

TotaL 

^i2r* 

<^~- 

Set. 

Pounds. 
486 
2,178 
4^385 
8,710 
13,065 
15,243 
17,420 
17,8S6 
18,291 
18,721 
19,152 
19  518 
20,033 
20,469 
20,904 
21340 
21,776 
22,211 

22,000 

Pounds. 

1,000 

6,000 

10,000 

S'SH 

30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
45,000 
47,000 
48,000 
48,000 
60,000 
51,000 
52,000 
52,580 

Inek. 
0. 
.0009 

.0020 
.0043 
.0068 

.0079 
.0090 
.0092 
.0094 

.0090 
.0099 
.0101 
.0108 
.0106 
.0107 
.0110 
.0112 
.0114 
.0115 

inch. 
0. 
0. 

Initial  load. 
Ultimate  atrength. 

0. 

.0002 

.0002 

Failed  by  triple  flexure. 

Thacher  bar. 

Length  over  all,  8^. 

Diameter  of  cylindrical  part,  '.1%. 

Sectional  area,  .4536  square  inch. 

Gauged  length,  6'. 


Applied  loada. 

In  gauged  length. 

Remarka. 

Total. 

PeraqnaiB 
Innii. 

Comprea- 
alon. 

Set. 

Poumds. 
454 

2,268 
4536 
9,072 
13,608 
14,062 
14,615 
14,969 
15,428 
15,878 
16  630 
16788 
17,2W 
17690 
18,144 
13  598 
19,051 
22600 

Pownds. 
1,000 
6,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
30,000 
37,000 
38,000 

aolooo 

40,000 
41,000 
42,000 
49  820 

Inek, 

0. 

.0011 
.0020 
.0040 
.0066 
.0071 
.0073 
.0075 
.0079 
.0063 
.0086 
.0090 
.0096 
.0104 
.0117 
.0173 
.0245 

Inch. 
0. 
0. 

Initial  load 
Ultimate  atrength. 

.0004 

.0007 

.0030 

Failed  by  triple  flexure. 
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8TBEL   BEfiKFOBCUCO   BAB8. 


Second  Thacher  bax. 
Length  over  all,  8''.02. 
Diameter  of  cylindrical  part,  "'.75. 
Sectional  area,  .4418  square  inch. 
Gauged  length,  6^. 


Applied  loads. 

In  gauged  length. 

ToUl. 

Pounds. 
442 
2,209 
4,418 
8,836 
13,264 
13,696 
14,138 
14,679 
16,021 
16,468 
16,906 
16,347 
16,788 
17,230 
17,672 
18,114 
18,566 
18,997 
19,439 
19,881 
20,323 
20,766 
21,206 
21,648 
22,090 

pGrBquare 
inch. 

Comprea- 
aion. 

Set. 

Remarka. 

Poumds. 
1,000 
6,000 
10  000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch. 
0. 
.0009 

.0018 
.0037 
.0099 
.0080 
.0062 
.0064 
.0067 
.0069 
.0070 
.0072 
.0074 
.0076 
.0085 
.0000 
.0099 
.0116 
.0129 
.0166 
.0176 
.0216 
.0252 

Inch. 

0. 

0. 

Initial  lowL 

0. 

C. 

.0003 

.0059 

.0287 
.0500 

.0401 

Rapid  lateral  deflection.    Ultimate  strength. 

Failed  by  triple  flexure. 

Square  steel  bar. 

Length  over  all,  S'^. 

Sectional  area,  ''.75X*.75  =  .5625  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incl). 

Compres- 
sion. 

Set. 

P<mndt, 
663 

6,626 
8,438 
U,260 
14,063 
16,876 
19,688 
22,600 
23,063 
23,626 
24,188 
24,760 

26,876 
26,438 
27,000 
37  663 
28,126 
29  200 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,910 

Inch. 

0. 
.0005 
.0015 
.0020 
.0030 
.0039 
.0048 
.0058 
.0067 
.0069 
.0072 
.0073 
.0076 
.0078 
.0079 
.0060 
.0082 
.0100 
.0200 

Inch. 

0. 

0. 

Initial  load. 
Ultimats  strength. 

.0005 

.0005 

.0006 

.0176 

Failed  by  triple  flexure. 


STEEL   BEfiNFOBOINO    BABS. 

Second  square  steel  bar. 

Len^h  over  aU,  8*. 

Sectional  area,  ''.75X''.75  =  .5625  square  inch. 

Gauged  length,  6^. 
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Applied  loads. 

In  gauged  length. 

Rttnarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Potmdt. 
563 

2,813 
6,625 
11,250 
16,876 
22,500 
23,063 
23,625 
24,188 
24,750 
25,318 
25,875 

26  438 
27,000 

27  563 
28,125 

PouudM, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 

45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

IndL 

0. 
.0008 
.0017 
.0081 
.0065 
.0076 
.0077 
.0079 
.0081 
.0083 
.0065 
.0069 
.0093 
.0140 
.0180 

Inch. 

0. 

0. 

Initial  load. 
Ultimate  strength. 

0. 
0. 

0. 

Failed  by  triple  flexure. 

Twisted  steel  bar  made  from  f '  square  steel  of  previous  lot  tested. 

Length  over  all,  8'. 

Sectional  area,  ^.75X'.75«.5625  square  inch. 

Gauged  length,  6'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per square 

Comprea- 
sion. 

Set. 

P<mndt. 

563 

2,818 

5,625 

11,260 

16,875 

22,500 

25,313 

28,126 

30,838 

33,750 

36,563 

30.376 

Poundt 
1,000 
6000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 

Indk, 
0. 

.0009 
.0017 
.0034 
.0055 
.0073 
.0064 
.0095 
.0109 
.0125 
.0150 
.0198 

Inch, 

0. 

0. 

Initial  load. 

Test  discontinued.    Ultimate  strength  not 
reached. 

0. 

.0001 

.0014 

.0064 

ADHESIVE  RESISTANCE  OF  STEEL  BARS  IMBEDDED 
IN  CEMENT  AND  MORTAR  PRISMS. 
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PHOTOGRAPH,  BEFORE  TESTING,  OF  TWISTED  BAR  EMBEDDED 

IN  PRISM  OF  NEAT  CEMENT,  SHOWING  CRACKS  IN 

PRISM  AT  CORNERS  OF  BAR. 


PHOTOGRAPH,  BEFORE  TESTING,  OF  CORRUGATED  BAR  EMBEDDED 

IN  PRISM  OF  NEAT  CEMENT,  SHOWING  CRACKS  IN 

PRISM  AT  CORNERS  OF  BAR. 


MiuoTvre  CO.,  boston. 


ADHESION   OF  STEEL   BAB8   IN   CEMENT   AND  MOBTAR.      409 


Cement  and  mortar  prisms  having  the  nominal  dimensions  6'  by  6' 
by  12'  long  were  made,  with  steel  bars  imbedded  therein.     The  bars 

Gssed  centrally  through  the  prisms,  projecting  at  one  end  to  admit  of 
ing  gripped  in  the  jaws  of  the  testing  machine.    The  specimens  were 
set  m  air  and  tested  when  seven  months  old.     During  this  period 
cracks  developed  in  the  cement  about  the  imbedded  bars,  as  shown 
in  the  photographs  herewith. 
The  tests  were  made  by  pulling  the  bars  from  the  prisms,  or  ruptur- 

ay  the  former  by  tensile  stresses,  in  case  the  adhesive  resistance  was 
equate.  The  prisms  were  secured  in  the  jaws  of  the  testing  machine 
between  V-shaped  wooden  cushions,  against  which  a  sufficient  com- 
pressive force  was  applied  to  hold  the  specimens  in  place  against  the 
tensile  pull  on  the  oars.  This  lateral  pressure  on  the  sides  of  the 
prisms  prevented  their  spUtting  lengthwise  during  the  tests,  and  in 
some  degree  probably  resulted  m  applying  pressure  against  the  sides 
of  the  imbedded  bars,  the  extent  of  which  was  not  ascertained. 

The  area  of  contact  surface  between  the  twisted  bars  and  the  cement 
was  taken  to  be  the  periphery  of  the  bar  multiplied  by  its  length  in 
the  prism.  In  computing  the  contact  surface  ox  the  corrugatedbars, 
the  periphery  was  assumed  to  be  represented  by  the  square  circum- 
scribiiijg  the  corrugations.  A  part  of  the  prism  thus  inclosed  would 
be  subjected  to  shearing  stresses. 

Adhesive  Resistance  of  Steel  Bars  Imbedded  in  Cement  and 

MOBTAB  PbISMS. 

Nominal  dimensions  of  prisms  6^^  by  6^^  by  12*  long.  Effective  sizes 
of  rods  taken  as,  twisted,   .81  by  *.81;  corrugated,   .73  by  '.73. 


Compoflltlon  of  prlams. 

Kind  of 

imbedded 

bars. 

prisms. 

Contact 
surface 
of  bars 

in 
prisma. 

Ultimate  re- 
sistance. 

Remarka. 

Total. 

Per 
square 
inch. 

AtlM  cement,  neat. 

Do 

Twisted.... 
do 

Inches. 
12.10 
12.13 
11.99 
12.02 
11.98 
12.06 

11.99 
12.04 
12.06 
11.82 
12.10 
12.02 
12.02 

Sq.ins. 
39.20 
39.30 
38.85 
38.94 
38.82 
39.07 

35.01 
36.16 
35.19 
34.51 
35.33 
35.10 
35.10 

Pounds 
50,100 
51,200 
51,200 
46,700 
27,200 
81,100 

33,900 
33,700 
33,800 
33,700 
33,000 
25,800 
19,800 

Pounds 
1,278 
1,303 
1,318 
1,199 
701 
796 

968 
958 
960 
977 
934 
735 
564 

Broke  rod. 

Do. 

Do. 

Do. 
Rod  pulled  out. 

Broke  rod. 

Do. 

Do. 
Rod  pulled  out. 

Do! 
Do. 

Atiaaoenient,  1;  aand,  1.. 
Atlas  cement,!;  aand,  2.. 
Atlas  cement,  1:  sand,  3.. 
Atlas  cement,  1:  aand,  4. . 

do 

do 

do 

do 

Atlas  cement,  neatw 

Po 

Corrugated 

do 

Do 

..      do.  .. 

Atlas  cement,  1;  aand.  1.. 
Atlas  cement,!;  aand,  2.. 
Atlas  cement,!;  aand,  3.. 
Atlas eement,  1;  aand,  4.. 

do 

do 

do 

do 

CEMENT  CYLINDERS  SET  UNDER  HIGH  INITIAL 
.  PRESSURES. 
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OEMEHT   SET  UNDER  HIGH   INITIAL  PRESSURE. 
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No.  1602. 

Neat  Yulcanite  cement. 

Water  used;  5  per  cent  of  cement,  by  weight. 

Cylinder  set  imder  pressure  of  400,000  pounds  (18,690  pounds  per 
square  inch)  25  minutes,  then  under  217,000  pounds  (10,140  pounds 
per  square  inch)  42  hours.  Remained  in  mold  21  days,  then  forced 
out  and  set  in  air  until  tested. 

Weight,  23  pounds  10  ounces  » 13&.8  pounds  per  cubic  foot. 

A^,  set  in  air,  4  months  18  days;  first  21  days  in  mold. 

Diameter,  5*'.22. 

Sectional  area,  21.40  square  inches. 

Length  over  all,  13.'^66.     Gauged  length,  6"^. 


In  gauged  length. 

RemarkB. 

Total. 

Fersqnaiv 

Compres- 
■ion. 

Set. 

Pornndt. 

4,280 
SfiOO 
12,840 
17,130 
21,400  , 
82,100 
42,800 
83,600 
64,200 
74,900 
86,000 
96  300 
107,000 

117,700 

Pdmidt. 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

3,000 

8,^600 

4,000 

4,600 

6,000 

6,600 

Inch. 
0. 
.0008 

.0006 
.0010 
.0012 
.0016 
.0019 
.0025 
.0032 
.0037 
.0044 
.0049 
.0053 
.0066 

Inch. 
0. 

Initial  load. 

Clrcnmferontlal  crack  in  sight. 

E  (1,000-5.000) -4,898,000  potmda  per  aquaro 

inch. 
Ultimate  strength. 

.(urn 

.0005 

.0007 

.6663 

.0005 

Failure  occurred  at  the  lower  end  of  the  cylinder,  or  end  opposite 
the  piston  used  during  the  period  of  setting  under  pressure.  The 
fractured  surfaces  presented  a  chalky  appearance.  The  fragments 
were  porous,  readily  absorbing  water  whicn  penetrated  to  the  centers 
of  the  pieces.  The  lower  end  of  the  cylinder  was  less  compact  and 
strong  than  the  upper  end. 

The  pressure  appHed  during  setting  was  less  effective  at  the  lower 
end  than  at  the  upper  end  of  the  cylinder,  attributed  to  the  frictional 
resistance  between  the  cement  and  the  walls  of  the  mold. 

The  ultimate  strength  displayed  therefore  represemted  that  part 
of  the  cylinder  which  was  the  less  effectively  compressed  when  sub- 
jected to  initial  pressure. 
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No.  1603. 

Neat  Vulcanite  cement. 

Water  used,  10  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  320,000  pounds  (14,000  poondB  per 
square  inch)  10  minutes;  280,000  pounds  (13,035  pounds  per  square 
inch)  20  minutes,  then  under  220,000  pounds  (10.240  pounds  per 
square  inch)  46  hours.  Remained  in  mold  7  days,  then  foroed  out  of 
mold  and  set  in  water  until  tested. 

Weight  before  immersion,  24  pounds  3  ounces**"  148.4  pounds  per 
cubic  foot. 

Weight  after  immersion,  24  pounds  7.5  ounces  *»  150.1  pounds  per 
cubic  Toot. 

Age,  set  in  water,  5  months  2  days;  first  7  days  in  mold. 

Diameter,  5*'.23. 

Sectional  area.  21.48  square  inches. 

Length  over  all,  13''.10. 

Gauged  length,  6'. 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Peramiare 

Comprea- 
alon. 

Set. 

Powidt. 

2,148 

.       4,296 

'       8692 

12,888 

17,184 

21480 

82  220 

42  90O 

63,700 

64,440 

76,180 

86,920 

06,660 

107,400 

118,140 
128,880 
139,620 
160,360 
161,100 
171,840 
182,680 
193,320 
204,060 
214,800 

288,000 
262,800 

Pmmdi. 
100 
200 

400 
600 
800 
1,000 
1,600 
2,000 
2,600 
3,000 
8,600 
4000 
4,600 
6,000 

6,600 
6,000 
6,600 

9,000 
9,600 
10,000 

11,080 
12,230 

Inek, 

0. 

.0001 
.0008 
.0006 
.0007 
.0009 
.0014 
.0019 
.0024 
.0029 
.0035 
.0040 
.0044 
.0060 

.0056 

.0061 
.0067 

.oarj 

.0078 
.0064 
.0091 
.0008 
.0103 
.0110 

Inch. 
0. 

Initial  load. 

E  (1.000-5,000)-6,854,008  pounds  per  aqnaro 

0. 

0. 

0. 

0. 

0. 

a 

.0001 

.0001 

.0003 

.0006 

First  crack. 

Ultimate  strength. 

Failure  occurred  at  the  lower  end,  or  end  opposite  the  piston  used 
during  the  period  of  setting  under  pressure. 


CEMENT   SET   UNDEB   mOH   INITIAL  FBE88UBB. 
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No.  1604. 

Neat  Vulcanite  cement. 

Water  used,  20  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  111,000  pounds  (5,167  pounds  per 
square  inch)  41  hours,  then  forced  out  of  cylindrical  mold,  requirme 
36,000  pounds  maximum  pressure.  Set  in  water  when  7  da^ns  old, 
where  it  remained  imtil  2  days  in  air  preceding  the  time  of  testing. 

Weighty  26  pounds  8^  ounces  =  149  pounds  per  cubic  foot. 

A^e,  5  months  24  days. 

Diameter,  5'.23. 

Sectional  area,  21.48  square  inches. 

Length  over  all,  14''.31. 

Gauged  length,  6'. 


In  gauged  length. 

Remarke. 

ToteL 

Perwraan 

Compres- 
dmi. 

Set. 

Fatmd». 
2,148 
4296 
8^502 
12^888 
17,184 
21,480 
82.220 
42,m 
53,700 
64,440 
75,180 

oslooo 

107|400 

128,880 
189,620 
150,360 
161,100 
171,840 
182,580 
198,820 
204,060 
214,800 

225,540 
236;280 

JPOWHiff. 

100 
200 
400 
600 

800 
1,000 
1,500 
2000 
2500 
8,000 
8500 
4,000 
4500 

olooo 

5'SS 
6,000 

7,000 
7500 
8,000 
8,600 
9,000 
9,500 
10,000 

10,500 
11,000 
18,980 

ImOL 

0. 
.0001 
.0002 
.0004 
.0006 
.0000 
.0015 
.0031 
.0036 
.0031 
.0037 
.0043 
.0049 
.0066 

.0061 
.0067 
.0074 
.0081 
.0067 
.0004 
.0101 
.0100 
.0118 
.0127 

.0134 
.0142 

Inch. 
0. 

Initial  load. 

E  (l,00O-5,000)-5,455,0p0  pounds  per  mpuan 

E  (5.000-10,000) -4,688,000  pounds  per  equarc 
inch. 

• 
First  crack  and  ultimate  strength. 

0. 

.0001 

.0001 

.0001 

.0002 

.0003 

.0004 

.0005 

.0007 

.6616 

.0012 

Conical  fracture  at  lower  end. 
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No.  1606. 

Neat  Vulcanite  cement. 

Water  used,  20  per  cent  of  cement,  by  weight. 

Cylinder  set  unaer  pressure  of  217,000  pounds  (10,102  pounds  per 
square  inch)  40  hours.  Water  lost  during  interval  under  pressure,  5 
oimces.  Forced  out  of  cylindrical  mold  when  6  days  old,  the  pressure 
required  being  160,000  pounds.  Set  in  water  when  6  days  olci,  where 
it  remained  imtil  tested. 

Weight,  27  pounds  3  ounces  =  149.4  poimds  per  cubic  foot. 

Age,  6  months  1  day. 

Diameter,  5''.23. 

Sectional  area,  21.48  square  inches. 

Length  over  all,  14''.62. 

Gauged  length,  6*. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Indi. 

Compres- 
sion. 

Set. 

Pownda, 

2,148 

4206 

8,602 

12,888 

17,184 

21,480 

32,220 

42,960 

63,700 

64,440 

76,180 

85,920 

96,660 

107,400 

118,140 
128,880 
139,620 
160,360 
161,100 
171,840 
182,580 
193,320 
204,060 
214,800 

338,200 

Pounds, 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

6,000 

6,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 

Inch. 

0. 
.0001 
.0002 
.0005 
.0007 
.0009 
.0014 
.a)20 
.0020 

.oo:<i 
.{m7 

.0043 
.0048 
.0056 

.0061 
.0067 
.0073 
.0080 
.0087 
.0094 
.0102 

Inch. 
0. 

Initial  load. 

E  (1,000-5,000)-5,455,000  pounds  per  squuB 

0. 

0. 

0. 

.0001 

.0002 

.0002 

.0003 

.0003 

9,000    1         .0109 
9,500              .0119 

.0006 

10,000 

ri>,:4o 

.0127 

.0009 

E  (5.000-10,000)1-4,615,000  pounds  per  square    ! 

inch. 
First  crack  and  ultimate  strsngth. 

OEMENT   BET    UNDEB  HIGH    INITIAL   PRESSURE. 


417 


No.  1606. 

Neat  Viilcanite  cement. 

Water  used,  10  per  cent  of  cement,  by  weight. 

Cylinder  set  miaer  pressure  of  217,000  poimds  (10,102  poimds  per 
sauare  inch)  42  hours.  The  mixture  heated  soon  after  the  water  wa^ 
aaded,  and  rose  to  a  temperature  of  over  100  degrees  Fahrenheit.  It 
was  too  dry  and  powdery  to  admit  of  successful  tamping  prior  to  apply- 
ing pressure  in  the  mold.  Removed  from  the  mold  when  7  days  old 
and  then  set  in  water  imtil  tested. 

Weight,  21  pounds  12}  oimces  » 143:3  poimds  per  cubic  foot. 

A^,  6  months  1  day. 

Diameter,  5'.23. 

Sectional  area,  21.48  square  inches. 

Length  over  all,  12^.19. 

Qauged  length,  6'. 


Applied  loada. 

In  gauged  length. 

BemarkB. 

TotaL 

Persooare 

Compraa- 
Bion. 

Set. 

PomndM. 
2,148 
4,296 
8,502 
13,888 
17,184 
21,480 
82  220 
42,960 
53,700 
64,440 
75,180 
86,920 
96,660 
107,400 

118,140 
128,880 
139,620 
150,360 
161, 100 
171,840 

174,000 

Pound*, 

100 

200 

400 

000 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

4,500 

6,000 

5,500 
6000 

S'SS 
7,000 

7500 

8,000 

8,100 

Inch. 

0. 

0. 
.0001 
.0002 
.0005 
.0007 
.0013 
.0019 
.0025 
.0032 
.0040 
.0046 
.0064 
.0063 

.0071 
.0082 
.0092 
.0106 
.0122 
.0141 

Inch, 
0. 

Initial  load. 

E  (1.00O^,000)-4,28R,000  pounds  per  square 
inch. 

E  (6.000-8,000)-i2,7«9,000  pounds  per  square  ' 
First  crack  and  ultimate  strooRth. 

0. 

-.0001 

-.0001 

-.0001 

0. 

.0001 

.0005 

.0013 

H.  Doc.  291,  68-5 27 


BRICK  PIERS. 
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Brick  piers,  nominally  12*  by  12*  by  8  feet  high,  with  solid  cores, 
were  made  oi  dry-pressed  face  brick  made  by  the  Philadelphia  and 
Boston  Face  Bnck  Company;  re-pressed  mud  bricks  made  by  the 
New  England  Brick  Company,  at  their  Exeter,  N.  H.,  yard.;  wire- 
cut  face  brick,  made  bv  Fiske  &  Co.,  Boston,  and  hard  and  light-hard 
common  sand-struck  brick,  made  by  the  New  England  Brick  Com- 
pany. 

Tne  sand-struck  bricks  represent  three  yards:  The  West  Cam- 
bridge, Mass.,  yard,  where  about  425  cords  of  wood  per  million 
bricks  are  used  in  burning;  the  East  Brookfield,  Mass.,  yard,  where 
about  300  cords  of  wood  {)er  million  bricks  are  used,  and  the  Mechan- 
iasville,  N,  Y.,  yard,  where  about  200  cords  of  wood  per  milUon  bricks 
are  used.  The  piers  were  laid  in  neat  Portland  cement,  Vulcanite 
brand,  or  in  cement  mortar,  using  the  same  brand  of  cement  as  when 
laid  neat,  and  in  lime  mortar.  Material  in  part  exhibited  at  the 
Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904. 
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BRICK    PIERS. 


BBIOK    PIERS. 


No.  1594. 


IS*  FACE  BRICK  PIER. 
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Dry-pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 
Built  of  40  courses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  cement. 
Ase,  1  month. 

Yveight,  1,057  pounds  =  137.3  pounds  per  cubic  foot. 
Hei^t  of  pier,  95.40  inches. 

Sectional  area,  ll^'.SOx  11''.82  =  139.48  square  inches. 
Average  thickness  of  joints,  *.17. 
Gauged  length,  50."^ 


In  gauged  length. 

Remarks. 

TOUI. 

Per  square 
inch. 

Compres- 
Bion. 

Set. 

Pounds. 
13,948 
27,806 
41,844 
55,792 
69,740 
83,688 
97,636 
111.584 
125,532 
130,480 
167,376 
195,272 
223,168 
251,064 
278,960 

306,856 
334,752 
382,648 
390,544 
402,000 

PtmndM. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1400 

1,600 

1800 

2,000 

3,200 
?400 
3,600 
2,800 
3,880 

Inch. 

0. 

.0015 
.0034 
0053 

.0097 
.0118 
.0141 
.0164 
.0187 
.0232 
.02';8 
.0328 
.0873 
.0121 

.0468 
.0517 
.0573 
.0627 

Inch. 

0. 

0. 
.0002 
.0UU3 

IhitUl  load. 

E  (100-600) -2,717,000  pounds  per  square  Inch. 
E  (600-1,000)  •-2,410,000  pounds  per  square  inch. 

E   (1.000-2,000) -2,283,000  pounds   per  square 
inch 

Ultimate  strength. 

.0005 

.0006 

.0012 

.0018 

.0026 
.0027 

.0037 

.0048 

Opened  longitudinal  cracks  alon^  middle  of  length  of  pier,  separat- 
ing the  bricks  of  alternate  courses  mto  half -bricks,  the  fractures  being 
opposite  tiie  end  joints  of  intermediate  courses. 
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BBIOK   PIEBS. 


No.  1637. 


12*  FACE  BRICK  PIER. 

Dry  pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 
Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 
Age,  6  months. 

Weight,  1,056  poimds  =  130  poimds  per  cubic  foot. 
Heimt  of  pier,  98.37  inches. 

Sectional  area,  11''.95  X  ir.94  =  142.68  square  inches. 
Average  thickness  of  joints,  *.33. 
Gauged  length,  50*. 


AppUed  loads. 

In  gauged  length. 

RemarkB 

Total. 

Pertauan 

Comprea- 
slon. 

Set. 

Pounds. 

PotMid«. 

Inch. 

Inch, 

14,268 

100 

a 

a 

Initial  load.    Ix>aded  with  10,000  pounds  befora 
testing. 

21,402 

160 

.0012 

.0001 

28,536 

200 

.0025 

.0004 

35,670 

260 

.0039 

.0006 

42,804 

300 

.0051 

.0006 

49,938 

360 

.0065 

.0008 

67,072 

400 

.0079 

.0009 

64,206 

460 

.0092 

.0010 

71,340 

600 

.0105 

.0013 

78,474 

550 

.0119 

.0016 

**'S2 

600 

.0134 

.0017 

E  (100-«)0)-2,137.000  pound!  per  aquaTe  Inch. 

99,876 

700 

.0160 

.0019 

114, 144 

800 

.0189 

.0021 

128,412 

000 

.0215 

.0026 

142,680 

1,000 

.0243 

.0028 

E  (600-1,000)  -2,041.000  pound!  per  square  inch. 

156,948 

1,100 

,(y//o 

.0030 

171.216 

1,200 

.0298 

.0035 

185,484 

1,300 

.0327 

.0039 

199,762 

1,400 

.0359 

.0044 

214,020 

1,600 

.0390 

.0050 

228,288 

1,600 

.0423 

.0054 

242,556 

1,700 

.0464 

.0061 

256,824 

1,800 

.0490 

.0068 

271,092 

1,900 

.0526 

.0076 

285,360 

2,000 

.0561 

.0062 

E  (1^000-2,000)  —1,894,000  pounds  per  square 

299,628 

2,100 

.0699 

.0069 

313,896 

2,200 

.0642 

.0105 

Cracks  hi  twelfth  and  thirteenth  oouises. 

328,164 

2,300 

.0094 

.0116 

342,432 

2,400 

.0767 

.0141 

Ulthnate  strength. 

Opened  longitudinal  cracks  in  the  lower  half  of  the  pier. 


BBIOK   PI£B8. 
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No.  1628. 


tr  FACE  BRICK  PIER 

Dry  pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 
Built  of  40  courses  of  brick,  with  soha  core; 
Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 
Age,  6  months. 

Weight,  982  poimds  =  129.0  poimdb  per  cubic  foot. 
Hei^t  of  pier,  94.95  inches. 

Sectional  area,  11*.77  X ll^.Td  =» i38.42  square  inches. 
Average  thickness  of  joints,  ^.2C/. 
Gauged  length,  50*. 


Applied  loads. 

U  gauged  Ittgth. 

RemArka. 

Total. 

Persquan 
Indi. 

Coupraa- 
»ion. 

Bat. 

P(mnd«. 

PottiicU. 

l%ek. 

IWik, 

13,842 

100 

a 

0. 

Initialload.    Loadad  with  16,000 pounds  before 
tasting. 

20,  TVS 

150 

.0020 

.0004 

27  684 

200 

.0094 

.0055 

34.005 

250 

.0184 

.0121 

41,625 

aoo 

.0275 

.0190 

48,447 

350 

.0370 

.0263 

65,368 

400 

.(M55 

.0325 

62,280 

450 

.0510 

.0135 

60,210 

506 

.0707 

.0524 

76,131 

650 

.0796 

.a503 

83,062 

600 

.0036 

.0709 

E  (100-600)  -1,101 ,000  pounds  per  aqnan  inch. 

06,804 

700 

.1100 

.0915 

110,736 

800 

.1413 

.1090 

124,578 

900 

.1671 

.1303 

One  brick  cracked  in  second  course  from  bottom 

138,420 

l,0fO 

.1883 

.1479 

B  (600-1 000)  —1,070,000  pounds  per  square  inch. 

152,262 

1,100 

.2159 

.1700 

166,104 

l,Si00 

.2423 

.1919.. 

170,946 

1,»0 

.2699 

.2145 

198,788 

r,400 

.2976 

.2380 

210,000 

1,517 

Ultimate  strength. 

Opened  longitudinal  cracks. 


426  BBIOK   PIERS. 

No.  1634. 

ir  FACS  BRICK  PIER. 

Repressed  brick  from  New  England  Brick  Company. 

Built  of  39  courses  of  brick,  witn  solid  core. 

Laid  in  neat  Vulcaniter  Portland  cement. 

Age,  6  months  23  days. 

\^ight,  1,018  pounds  =  124.4  pounds  per  cubic  foot. 

Height  of  pier,  97.55  inches. 

Sectional  area,  12'',00  X  12''.08  =•  144.96  square  inches. 

Average  thickness  of  joints,  *.27. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PerBquaw 
Indi. 

Compns- 
iiion 

Set. 

Pounds. 

Pounda. 

/ncA. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load.    Loaded  with  9,000  poimda  befon 
testing. 

21,744 

150 

.0022 

.0004 

28,992 

200 

.0048 

.0009 

38,240 

250 

.0073 

.0013 

43,488 

300 

.0009 

.0017 

60,736 

350 

.0125 

.0021 

57,984 

400 

.0150 

.0027 

65,232 

450 

.0177 

.0032 

72,480 

500 

.0204 

.0036 

79,728 

560 

.0230 

.0011 

88,976 

600 

.0258 

.0048 

E  (100-600)  1-1.190,000  pounds  per  square  Inch 

101,472 

700 

.0305 

.0056 

Snapphig  sound. 

116,988 

800 

.0384 

.0068 

130.464 

900 

.0420 

.0078 

Brick  in  top  course  spalled. 

E  (600-1,000)  -1,105,000  pounds  per  square  inch. 

144,960 

1,000 

.0477 

.0086 

160,456 

1,100 

.0534 

.0009 

173,052 

1,200 

.0501 

.0107 

188,448 

1,300 

.0040 

.0114 

202,944 

1,400 

.0695 

.0122 

217,440 

1,500 

.0746 

.0130 

231,936 

1,600 

.0793 

.0134 

248,432 

1,700 

.0842 

.0141 

260.928 

1,800 

.0880 

.0143 

275,424 

1,900 

.0930 

.0150 

279,000 

1,925 

Ultimate  strength 

Pier  failed  at  the  upper  end  by  opening  longitudinal  cracks,  and 
bricks  in  two  upper  courses  crushed. 


BRICK    PIBB8.  427 

No.  1625. 

la*  FACE  BRICK  PIER. 

Repressed  bricks  from  New  England  Brick  Company. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

AsjB,  5  months  22  days. 

Weight,  1,011  pounds  =  120.5  poimds  per  cubic  foot. 

Heignt  of  pier,  97.25  inches. 

Sectional  area,  12''.22  X  12''.20  =  149.08  square  inches. 

Average  thickness  of  joints,  '32. 

Gauged  length,  50*. 


AppUedloadB. 

In  gauged  length. 

RudmAb. 

Totel. 

PersmiAn 
iDcn. 

Compreft- 
■ion. 

Set. 

Pounds. 

Poundi^ 

Inch. 

Inch. 

14,908 

lod" 

0. 

0. 

Initial  load.    Loaded  with  20,000  pounds  before 
testing. 

22,362 

160 

.0018 

0. 

29,816 

200 

.0040 

.0002 

37,270 

250 

.0064 

.0006 

44,724 

300 

.0068 

.0000 

£2,178 

350 

.0114 

.0013 

50,632 

400 

.0137 

.0016 

67,086 

450 

.0163 

.0020 

74,540 

600 

.0188 

.0023 

81, 9M 

650 

.0214 

.0027 

89,448 

600 

.0340 

.0030 

E  (10O-600)— 1,190,000  pounds  per  square  Inch. 

J04,356 

700 

.0290 

.0035 

119,264 

800 

.0341 

.0041 

134,172 

900 

.0398 

.0050 

149,080 

1,000 

.0456 

.OU'iO 

£  (600-1,000)— 1,070,000  pounds  per  square  inch. 

163,988 

1,100 

.0512 

.0068 

178,896 

1,200 

.0571 

.0077 

193,801 

1,300 

.0635 

.0088 

208,712 

1,400 

.0700 

.0101 

Snapping  sound. 

223,620 

1,500 

.0764 

.0111 

238,528 

1,600 

.0622 

.0121 

Cracks  In  8  lower  coursee. 

240,000 

1,670 

Ultimate  strength. 

Failed  at  the  lower  end  of  pier, 
mortar  in  the  lower  courses. 


Joints  were  not  well  filled  with 


428  BRICK   PIEBS. 

No.  1630. 

4 

tr  FACB  BRICK  PIXB. 

Eepressed  mud  brick. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Ase,  6  months. 

Weight,  953  poimds  =  120.5  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.05  inches. 

Sectional  area,  12''.00  X  11''.98  =  143.76  square  inches. 

Average  thickness  of  joints,  ^.22. 

Gauged  length,  50^. 


Applied  loAdi. 

Ingaagwllaicth. 

R«mArki. 

Totftl. 

PoundM. 
14,376 

21,564 
28,762 
36,940 
43  128 
60,316 
67,604 
64,692 
71,880 
79,068 
86,256 
100,632 
115,008 
129,384 
143,760 
168,136 
181,100 

^•5sr 

CompTM- 
■ion. 

Set. 

Pwnd9. 
100 

160 
200 
250 
300 
350 
400 
450 
600 
650 
600 
700 
800 
900 
1,000 
1,100 
1,280 

Inch. 
0. 

.0038 
.0117 
.0210 
.0316 
.0441 
.0566 
.0723 
.0866 
.1027 
.1184 
.1516 
.1890 
.2186 
.2585 
.2935 

Inch. 
0. 

.0009 

.0056 
.0116 
.0185 
.0274 
.0360 
.0475 
.0671 
.0703 
.0621 
.1076 
.1376 
.1602 
.1926 
.2201 

InltUUoad.  Loaded  with  18^  000  pounds  bef on 
testing. 

B  (M&400)-689,000poi]nde  per  iqiuretaieh. 

E  (600-l,000)-673,000poi]nda per  equATB inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  and  spalled  the  bricks  near  the  middle 
of  tne  length  of  the  pier. 


BRIOK    PIBBS. 
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No.  1599 

12*  FACE  BRICK  PIBB 

Wire  cut,  mud  bricks. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  2  parts  sand. 

Age,  25  days. 

Weight,  1,035  pounds  » 133.7  pounds  per  cubic  foot. 

Hei^t  of  pier,  94.15  inches. 

Sectional  area,  ll*.92Xir.92==  142.09  square  inches. 

Average  thickness  of  joints,  ^.20. 

Grauged  length,  60^. 


In  gangod  length. 

RmiArkB. 

TotaL 

PtfwiuAre 

Comprw- 
■lon. 

Sal. 

PowMfo. 

14,209 

28,418 

42,627 

56,836 

71,045 

85,254 

99,463 

113,672 

127,881 

142,090 

170,506 

196,926 

227,344 

255,702 

284,180 

312,506 
341,016 
342,000 

PowMfo. 
100 
200 
300 
400 
500 
600 
700 
800 
900 

J'2S 
1,200 

1400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,410 

IndL 

0. 

.0024 
.0060 
.0075 
.0101 
.0125 
.0149 
.0175 
.0206 
.0228 
.0288 
.0830 
.0398 
.0454 
.0531 

.0606 
.0666 

Inch. 

0. 
.0001 
.0004 
.0006 
.0009 
.0012 

InltlAlload. 

E  (100-600)— 2,212,000  pounds  per  wiiiarBineh. 
E  (600-l,000)-2,151,000poonde  per  square  inch. 

B  (1.000-2,000)-2,016,000  pounds  per  squan 
Ultimate  strength. 

.0017 

.0022 

.0036 

.0057 
,0077 

.0114 

Opened  longitudinal  cracks  along  the  upper  half  of  the  pier. 


480  BRICK    PIBB8. 

No.  1636. 

12^  FACB  BRICK  PIEB. 

Wire  cut  bricks. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  26  days. 

Weight,  1,073  pounds  =  133.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  98.05  inches. 

Sectional  area,  ll^'.S?  X  ir.92  =  141.49  square  inches. 

Average  thickness  of  joints,  *.22. 

Gauged  length,  50''. 


AppUed  loads. 

In  gauged  length. 

lUmarks. 

Total. 

Per  square 

Comprw- 
sion. 

Set. 

Pounds. 

Pounda, 

Inch. 

Inch. 

14,149 

100 

0. 

0. 

Initlnl  load.  Loaded  with  18,000  pounds  before 
testing. 

21,224 

150 

.uuoo 

.0001 

28,298 

200 

.0019 

.0001 

35,373 

250 

.0031 

.0004 

42,447 

aoo 

.om3 

.ooa5 

49, 522 

350 

.0056 

.0006 

56,506 

400 

.0060 

.0008 

fl3,671 

450 

.0081 

.0010 

70,745 

500 

.0093 

.0010 

77,820 

550 

.0106 

.0012 

84|a94 

600 

.0120 

.0015 

E(loa-600)-2,381,000  pounds  per  square  Inch.      ] 

99,043 

700 

.0144 

.0016 

Snapping  sound.                                                     I 

113, 192 

800 

.0167 

.0019 

127,341 

900 

.0195 

.0023 

141,490 

1,000 

.0218 

.0025 

E  (600-1,000) -2,273,000  pounds  per  square  inch. 

1.^,039 

1,100 

.0244 

.0029 

169,788 

1,200 

.0268 

.0030 

18:i,937 

1,300 

.0295 

.0034 

198,086 

1,400 

.0;{20 

.0036 

212,235 

1,500 

.0348 

.0040 

226,384 

1,600 

.0365 

.0042 

210,533 

1,700 

.(MOO 

.0047 

2.^,682 

1,800 

.W26 

.0049 

268,831 

1,900 

.0453 

.0053 

282,980 

2,000 

.0480 

.0056 

E  (1.000-2,000)-2,165,000  pounds  per  square 
inch. 

297,129 

2,100 

.0507 

.0060 

311,278 

2,200 

.0536 

.0065 

325,427 

2,300 

.0660 

.0068 

339,576 

2,400 

.a'i88 

.0073 

35.1,725 

2,500 

.0618 

.0076 

367,874 

2,600 

.0644 

.0083 

382,023 

2,700 

.0676 

.0087 

396,172 

2,800 

,0700 

.0080 

410,321 

2,900 

.0728 

.0094 

424,470 

3,000 

.0768 

.0100 

Cracks  In  two  courses  at  middle  of  length  of 
pier.    E  (2,00(>^,000)-2,137,000  pounds  per 

square  inch. 

438.819 

3,100 

.0784 

.0100 

452, 768 

3,200 

.0814 

.0106 

569,000 

4,021 

Ultimate  strength. 

Pier  failed  at  the  upper  end.     Opened  longitudinal  cracks,  and 
bricks  in  two  upper  coui*ses  spalled  off. 


BRICK   PIEB8. 

No.  1629. 

la"'  FACE  BRICK  PIBB. 

Wire  cut  bricks. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  1,007  pounds  =  130.3  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.40  inches. 

Sectional  area,  ir.80Xll*'.74  =  138.53  square  inches. 

Average  thickness  of  joints,  ^.22. 

Gauged  length,  SO''. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Persquan 
indi. 

Compres- 
sion. 

Set 

Fwnd*. 

Pounds. 

Inek. 

Inch. 

13,853 

100 

a 

0. 

Initial   load.    Loaded    with   22,000   pounds 
before  testing. 

20,780 

ISO 

•  0020 

.0002 

27,706 

200 

.0069 

.0028 

34,633 

250 

.0179 

.0115 

41,5S0 

300 

.0300 

.0210 

48,486 

360 

.0115 

.0298 

56,412 

400 

.0540 

.0999 

02,339 

450 

.0609 

.0505 

69,266 

500 

.0821 

.0635 

Snapping  sounds. 

76,192 

550 

.0962 

.0770 

83,118 

600 

.1121 

.0886 

E  (100-600)- 1,064,(100  pounds  per  square  inch. 

96,971 

700 

.1406 

.1156 

Cracks  in  four  courses. 

110,824 

800 

.1617 

.1298 

124,677 

900 

.1917 

.1555 

138,530 
152,383 
166,236 

1,000 
1,100 
1200 

.2168 
.2380 
.2590 

.1761 
1931 
1107 

E  (600-1,000)— 1,163,000  pounds  per  square  inch. 

180,  om 

1,300 

.2841 

.2319 

193,942 

1,400 

.3080 

.2630 

196,700 

1,420 

Ultimate  strength. 

Opened  longitudinal  cracks. 
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BRICK   PIERS. 


No.  1596. 


12*  COlOiON  BRICK  PIER. 

Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge.  Mass. 
BuUt  of  41  courses  oi  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  cement. 
A^e,  1  month. 

Weight,  1,003  pounds  =  135.5  pounds  per  cubic  foot. 
Height  of  pier,  96.45  inches. 

Sectional  area,  ir.50  X  11''.53  =  132.60  square  inches. 
Average  thickness  of  joints,  *.ll. 
Gauged  length,  50". 


Apptted  loads. 

b  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
13.260 
26,520 
30,780 
53,040 
66,300 
79,560 
92,820 
106,080 
119,340 
132,600 
169,120 
185,640 
212,]fl0 
238,680 
205,200 

291,720 
318,240 
344,760 
371,280 
307,800 

424,320 
450.840 
477,360 
503.880 
023,600 

Pounds. 
100 
200 

aoo 

400 

500 

000 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
8,600 
3,800 
4,700 

InA. 
0.     - 

.0042 
.00(« 

.009:} 

.0118 
.0143 
.0168 
.01i»2 
.0217 
.0265 
.0312 
.a307 
.0409 
.0462 

.0514 
.0558 
.0609 
.0668 
.0717 

.0768 
.0614 
.0883 
.0925 

Inch. 

0. 

0. 
.0002 
.0007 

Initial  load. 

E  (100-000)-2,40B,000  ponnds  per  square  indi. 
E  (00a-l,000)-2,326,000  pounds  per  square  indi. 

E  (1.000-2,000)-2,33e,OOD  pounds  per  squan 

E  (2,000^,OOD)-2,4MA»  pounds  per  squaie 

Cracks. 
Ultimate  strength. 

.0014 

.0022 

.0027 

.0038 

.0051 
.0058 

.0076 

.0102 
.0108 

.0122 

.0147 

Opened  longitudinal  cracks  along  middle  of  length  of  pier. 


BBICK    PIEB8. 


No.  1597. 


IS'  COMMON  BRICK  PIER. 
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Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge.  Mass. 
Buflt  of  37  courses  or  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 
Age,  1  month. 

Weight,  994  pounds  « 126.9  pounds  per  cubic  foot. 
Hei^t  of  pier,  95.60  inches. 

Sectional  area,  ll*.84x  11^.95  =  141.49  square  inches. 
Average  thickness  of  joints,  ^.30. 
Gauged  length,  50^. 


AppUed  loAdi. 

In  gauged  lengtli. 

ReniArkB. 

ToUI. 

PerMUATB 

Compnt- 
■ion. 

Sflft 

Poundt. 
14,140 
3^298 
42,447 
66,606 
70,745 
84,8M 
00,043 
113,102 
137,341 
141,490 
160,788 
106,066 
236,384 
254,683 

PoWMfo. 

100 

300 

300 

400 

600 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

Inch. 

a 

.0083 
.0063 
.0007 
.0130 
.0166 
.0204 
.0236 
.0282 
.0324 
.0412 
.0616 
.0632 

Inch. 

0. 
.0003 
.0006 

.0011 
.0016 
.0022 
.0028 
.0034 
.0043 
.0063 
.0076 
.0104 
.0146 

InltiAlloMl. 

• 
E  (100-600)— 1,736,000  poimda  per  aquare  inch. 

E  (600-1 ,000) -1,676,000 pounds  per  BQUEie  Inch. 

Ultimate  strength. 

Opened  longitudinal  cracks  near  the  lower  end  of  the  pier. 
H.  Doc  291,  68-^ ^28 
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BRIOK   PISBS. 


No.  1627. 


tr  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge,  Mass. 

'uUt  of  39  coui-ses  of  brick,  with  solid  core, 
i^aid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 
Age,  5  months  27  days. 

Weight,  885  pounds  =  123.8  pounds  per  cubic  foot. 
Hei^t  of  pier,  94.55  inches. 

Sectional  area,  ll''.42Xll''.44  =  130.64  square  inches. 
Average  thickness  of  joints,  *.28. 
Gauged  length,  50'. 


Applied  iMtdfl. 

In  gauged  lengtli. 

ReniArkB. 

TotaL 

PtfaODATB 

Compree- 
■ion. 

Set 

PommU, 
13,064 

19,690 
20,128 
82,600 
39,192 
45,724 
62,266 
68,788 
06,320 
71,852 
78,384 
84,916 
129,900 

PommU. 
100 

160 
200 
260 
300 
350 
400 
450 
600 
560 
600 
650 
994 

Inch. 
0. 

.0106 
.0900 
.0620 
.0870 
.1211 
.1440 
.1819 
.2144 
.2428 
.2747 
.3071 

Inch, 
0. 

.0069 
^     .0264 
i      .0495 
.0750 
.1060 
.1256 
.1600 
.1894 
.2148 
.2437 
.2738 

Initial  load.    Loaded  with  7,000  poimdibefon 
testing. 

Snapping  sounda. 

Brick  onMsked  in  thirtevith^Hnine. 

£  (100-600)-806,000  pounds  per  equan  indi. 
Ultimate  atrcngth. 

Opened  longitudinal  cracks. 


BRICK   PIBBS. 
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No.  1595. 


ir  COMMON  BRICK  PIEB. 


Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 
Built  of  38  courses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  cement. 
Ape,  1  month. 

Weight,  976  pounds  =  117.6  pounds  per  cubic  foot. 
Hei^t  of  pier,  96.35  inches. 

Sectional  area,  12^.16  Xl2''.30  =  149.57  square  inches. 
Average  thickness  of  joints,  *.16. 
Gauged  length,  50^. 


AppUed  loads. 

In  gauged  length. 

Remarki. 

Total. 

Poraqoan 
Indi. 

Compno- 
alon. 

Sot 

Pounds, 
14,067 
»,914 

44,  sn 

50,838 
74.786 
80,742 
104,000 
119,656 
134,613 
149,570 
164,527 
170,484 
104,441 

aoe,308 

224,356 
226,000 

Pounds. 

100 

200 

300 

400 

500 

000 

TOO 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,510 

Inch. 

0. 

.0053 
.0116 
.0186 
.0257 
.0328 
.0404 
.0478 
.0557 
.0634 
.0712 
.0788 
.0868 
.0052 
.1046 

Inch. 

0. 
.0003 
.0013 
.0023 
.0032 
.0042 
.0062 
.0062 
.0074 
.0084 
.0096 
.0108 
.0117 
.0132 
.0147 

Initial  load. 

E  (100-600)-874,000  pounds  per  squaro  takoh. 

E  (600-1,000)-758,000  pounds  per  square  inch. 
Snapping  sounds. 

E  (1,000-1,500)-716,000 pounds persquaie inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  in  lower  half  of  pier. 
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BBIOK   PIERS. 


No.  1619. 

12*  COMMON  BRICK  PIER. 

Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 
Built  of  36  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 
Age,  6  months. 

WeiAt,  886  pounds  =  111.6  pounds  per  cubic  foot. 
Hei|nt  of  pier,  96.50  inches. 

Sectional  area,  1 1''.93  X 1 1*^.91  =  142.09  square  inches. 
Average  thickness  of  joints,  ^.35. 
Gauged  length,  50". 


AppUed  loads. 

Id  gauged  tength. 

Bemarka. 

Total. 

Per  square 
incL 

Comprw- 

Set. 

Pounds. 
14,200 

21,314 
28,418 
35,523 

49,732 

56,836 

63,941 

71,045 

78,150 

85,264 

99,463 

113,672 

127,881 

142,090 

156,299 

170,506 

184,717 

198,926 

215,800 

Pounda. 
100 

150 
200 
2S0 
800 

350 

400 

450 

500 

550 

600 

TOO 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,519 

Inch, 
0. 

.0023 
.0047 
.0073 
.0102 
.0129 
.0156 
.0186 
.0214 
.0243 
.0272 
.0339 
.0396 
.0460 
.0525 
.0606 
.0674 
.0767 
.0844 

0. 

Inltlalload.    Loaded  with  20,000  pounds  be- 
fore testmg. 

E  (100-600)  »1,012,000  pounds  per  sqiiare  Inch. 

E  (600-1,000)  »881,000  pounds  per  square  Ineh. 

Snapping  sound;  cracks  in  4  ooursos. 
Ultimate  strength. 

.0006 

.0008 

.0013 

.0020 

.0025 
.0036 
.0038 
.0044 
.0051 
.0060 
.0071 
.0085 
.0092 

Opened  longitudinal  cracks  along  middle  of  length  of  pier. 


BBIOK    P1EB8. 


No.  1631. 


ir  COMMON  BRICK  PIER. 
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Li^ht  hardy  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  864  pounds  =  105.2  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.90  inches. 

Sectional  area,  12*'.15X12*.18  =  147.99  square  inches. 

Average  thickness  of  joints,  *.23. 

Gauged  length,  50^. 


AppUed  loada. 

In  gauged  leDgth. 

• 

TotaL 

PersqnarB 

Compres- 
■ion. 

Set. 

Ptmnda. 
14,7W 

22,199 
29,fi06 
36,998 
44,397 
61,797 
69,196 
66,596 
73,995 
81,396 
88,794 
96,194 
108,300 

PoundM. 
100 

150 
200 
260 
300 
350 
400 
4.W 
500 
5S0 
600 
650 
732 

Inch, 
0. 

.0176 
.0368 
.0680 
.0823 
.1093 
.1346 
.1624 
.1953 
.2244 
.2730 
.3005 

Inch. 
0. 

.0121 
.0258 
.0412 
.0581 
.0783 
.0967 
.1184 
.1438 
.1663 
.2070 
.2880 

Initial  load.    Loaded  with  9,000  pounds  before 
teatinR. 

Bricks  eracked  in  6  counea. 

E  (100-«»)  =379,000  pounds  per  square  Inch. 
Ultimate  strength. 

Opened  longitudinal  cracks.    Faces  of  bricks  in  6  courses  spalled  off. 
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BfilGK    PIEBS. 


No.  1620. 


ir  COMMON  BRICK  PIER. 

Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  Ume  and  3  parts  sand.  Panels  of 
bricks  were  filled  with  neat  Portland  cement. 

Ace,  6  months  14  days. 

Weight,  885  pounds  =  105.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  97.50  inches. 

Sectional  area,  12''.18xl2''.19  =  148.47  square  inches. 

Average  thickness  of  joilits,  ^^.35. 

Gauged  length,  50"^. 


Applied  loMla. 

In  gaagtd  length. 

RwnarVii. 

Total. 

PerMuare 

Comprw- 
ilon. 

Set.  0 

Pounds. 

Pound*. 

Inch. 

Inch, 

14,847 

100 

0. 

0. 

Initial  load.    Loaded  with  16,000  pounds  be- 
fore testing. 

22,271 

150 

.0070 

.0036 

29,094 

200 

.0242 

.0160 

37,118 

250 

.0412 

.0284 

Cracks  in  2  coursee. 

44,541 

300 

.0644 

.0468 

61,905 

350 

.0883 

.0654 

59,388 

400 

.1116 

.0841 

66,812 

450 

.1404 

.1075 

74,236 

500 

.1673 

.1299 

81,659 

560 

.1920 

.1490 

E  (100-550) =523,000  pounds  per  sqnarainelL. 
Ultimate  strength 

120,100 

809 

Opened  longitudinal  cracks^  separating  the  bricks  into  halveo. 


M. 


XiA 


ir/ 


NO.  1620. 

PiER  MADE  OF  LIGHT  HARD,  SAND  STRUCK   BRICKS,  LAID  IN  LIME  MORTAR, 

LIME  1,  SAND  3.     APPEARANCE  AFTER  TESTING,  SHOWING 

L0NGI"^UDINAL  CRACKS  DEVELOPED. 


MELIOTVPt    CO.,  BOSTON. 


BKICK    PIEBS. 
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No.  1632. 

12*  COMMON  BRICK  PIER. 

Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 
Built  of  38  coiu^ses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  Portland  cement. 
A^e,  5  months  20  days. 

Weight,  964  pounds  =  116.6  pounds  per  cubic  foot. 
Hei^t  of  pier,  97.15  inches. 

Sectional  area,  12''.20xl2''.05  =  147.01  square  inches. 
Average  thickness  of  joints,  ''.30. 
'  length,  50^ 


Gauged 


Applied  loada. 

In  gauged  length. 

Remarks. 

TotaL 

PerBquare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds, 

Inek. 

Inch. 

14,701 

100 

0. 

0. 

Initial  load.    Loaded  with  12,000  pounda  be- 
fore testing. 

22,062 

150 

.0083 

.0009 

29  403 

200 

.0066 

.0015 

36,753 

260 

.0006 

.0023 

Snapping  soimde. 

44,103 

300 

.0128 

.0029 

51,454 

350 

.0158 

.0034 

58,804 

400 

.0188 

.0040 

66,155 

450 

.0216 

.0045 

73,505 

500 

.0246 

.0051 

80,856 

550 

.0275 

.0056 

88,206 

600 

.0808 

.0060 

E  (100-600) =1,029,000  pounds  per  square  inch. 

102,907 

700 

.0358 

.0069 

117,608 

800 

.0416 

.0076 

132,309 

900 

.0474 

.0067 

147,010 

1,000 

.0529 

.0095 

E  (600-1,000) = 1,047,000  pounds  per  square  inch. 

161,711 

1,100 

.0685 

.0106 

176,412 

1,200 

.0645 

,0116 

191,113 

1,300 

.0702 

.0127 

206,814 

1,400 

.0760 

.0136 

220,515 

1,500 

.0817 

.0146 

m 

235,216 

1,600 

.0876 

.0168 

240,917 

1,700 

.OMO 

.0170 

Cracks  In  2  lower  coursea. 

264,618 

1,800 

.1000 

.0184 

279,319 

1,900 

.1070 

.0200 

289,600 

1,969 

Ultimate  strength. 

Opened  longitudinal  cracks  in  lower  half  of  pier.    Bricks  crushed 
in  seventh,  ei^th,  and  ninth  courses. 
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BBIOK    PIERS. 


No.  1633. 


12*  COlOiON  BRICK  PIBB. 

Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  946  pounds  =  114  pounds  per  cubic  foot. 

Hei^t  of  pier,  97.12  inches. 

Sectional  area,  12*.18X12*.12  =  147.62  square  inches. 

Average  thickness  of  joints,  ''.35. 

Gauged  length,  50*. 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 

iDdl. 

Compres- 
sion. 

Bet. 

Pound*. 

Pounds. 

Inch. 

Inch. 

14,7«2 

100 

0. 

0. 

Initial  load.    Loaded  with  10,000  pounds  be- 

22,143 

150 

.0016 

a 

29,524 

200 

.0034 

0. 

36,005 

200 

.0064 

.0002 

44,285 

300 

.001/5 

.0005 

61657 

360 

.0006 

.0006 

50,048 

400 

.0120 

.0010 

65,420 

460 

.0144 

.0012 

73,810 

600 

.0168 

.0016 

81,191 

650 

.0100 

.0010 

88,672 

600 

.0214 

.0021 

E  C100-500)=l,296,000  pounds  per  square  faich. 

103,334 

700 

.0257 

.0025 

118,095 

800 

.0305 

.0030 

132,858 

000 

.0355 

.0037 

147,620 

1,000 

.0405 

.0042 

EC600-l,000)»l,m,000  pounds  per  square  Ineh. 

162,382 

1,100 

.0464 

.0040 

177,144 

1,200 

.0505 

.0057 

191,005 

1,300 

.0558 

.0063 

206,658 

1,400 

^0616 

.0073 

Snapping  sounds. 

221,430 

1,600 

.0873 

.0062 

.  235,192 

1,600 

.0728 

.0000 

250,964 

1,700 

.0780 

.0101 

266,715 

1,800 

.0850 

.0117 

Cracks  in  2  courses  near  upper  end  of  pier. 
Ultiniate  strength. 

Pier  failed  at  upper  end.  Opened  longitudinal  cracks  and  bricks 
crushed.  Highest  load  sustained  after  the  determination  of  the  last 
set,  255^000  pounds. 


BRICK    PIERS. 


441 


No.  1622. 


13*  COlflfON  BRICK  PIER. 

Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  5  months  26  days. 

Weight,  879  pounds  =  106.9  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.20  inches.  . 

Sectional  area,  12''.14X12''.16  =  147.62  square  inches. 

Average  thickness  of  joints^  *.23. 

Gauged  length,  50*. 


Applied  loada. 

In  gaogiBd  tongth. 

Remarks. 

Total. 

PeraquAre 
Indi. 

CompTM- 
alozL 

Set. 

PoundB. 
14,762 

22,143 
29,524 
36,905 
44,286 
51,667 
59,048 
66,429 
73,810 

Pound*. 

too 

150 
200 
250 
300 
350 
400 
450 
500 

Inch. 
0. 

.0099 
.0257 
.0498 
.0737 
.1000 
.1278 
.1523 
.1818 

Inch. 
0. 

.0025 
.0179 
.0383 
.0555 
.0770 
.1008 
.1193 
.1436 
.  1431 
.  1576 
.1854 
.20K3 

Initial  load.    Loaded  with  17,000  pounds  Ijo- 
f ore  testing. 

Cracks  in  one  corner. 

After  resting  16  hours  under  initial  load. 
E  (100-400)  =^506,000  pounds  pa-  square  inch. 
Ultimate  strength. 

81,191 
88,572 
95,953 
106,200 

550 

000 

650 

•      733 

.2007 
.2348 
.2620 

Opened  longitudinal  cracks. 
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BRICK   PIEB8. 


No.  1621. 


12'  COIOCON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Ck>mpany's 
yard  at  East  B):ookfieldy  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand.  Panels  of 
bricks  were  filled  with  neat  Portland  cement. 

Age,  5  months  14  days. 

Weight,  892  pounds  ==  109.9  pounds  per  cubic  foot. 

Hei^t  of  pier,  97.50  inches. 

Sectional  area,  1  ^ .99  X  12''.00  =  143.88  square  inches. 

Average  thickness  of  joints,  *.30. 

Gauged  length,  60*. 


Applied  loads. 

In  gauged  length. 

Bamarki. 

Total. 

PersquATQ 

Comprea- 
aion. 

Bet 

Pounds. 

Poundt. 

ln€h. 

Inch. 

14,388 

100 

0. 

0. 

Initial  load.    Loaded  with  18,000  pounds  before 
testing. 

21,682 

160 

.0062 

.0023 

28,776 

200 

.0230 

.0167 

35,970 

260 

.0462 

.0340 

43,164 

300 

.0601 

.0631 

60,368 

360 

.0949 

.0748 

67,652 

400 

.1205 

.0060 

Craok  In  one  briok. 

64,746 

460 

.1462 

.1166 

71,940 

600 

.1767 

.1429 

79,134 

650 

.1917 

.1646 

86,328 

600 

.2277 

.1868 

E  (100-600)-607,000  pounds  per  square  Inch. 

127,600 

886 

Ultimate  strength. 

Opened  longitudinal  cracks  along  middle  of  length  of  the  pier. 
The  pier  was  composed  chiefly  of  haS  bricks  at  the  end  of  the  test. 
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No.  1623. 

lar  COMMON  BRICK  PIEa 

Light  hard,  sand  struck  brick  from  New  England  Brick  Company^s 
yard  at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  17  days. 

Weight,  926  pounds  =  109.7  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.20  inches. 

Sectional  area,  12''.26  X  12''.36  =  151.53  square  inches. 

Average  thickness  of  joints,  ^^.30. 

Gauged  length,  bQ". 


Applied  loads. 

In  gauged  length. 

Bemsrks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Poumd: 
15,153 

22,730 
30,306 
37,883 
45,450 
53,036 
60,612 
68,189 
75,765 
83,342 
90,918 

Poiifult. 
100 

150 
200 
260 
300 
360 
400 
450 
600 
660 
600 

200 
300 
400 
500 
GOO 
500 
400 
300 
200 

660 
700 
760 
800 

860 

900 

060 

1,000 

200 
300 
400 
600 
600 
600 
400 
300 
200 

1,060 
1,061 

Inch, 
0. 

.0038 
.0063 
.0129 
.0179 
.0225 
.0273 
.0324 
.0369 
.0418 
.0470 

.0177 

.0258 
.0334 
.04a') 
.0477 
.041ft 
.03.S2 
.0279 
.0197 

.0624 
.  0565 
.0616 
.0665 
.0720 
.0760 
.0830 
.0880 

.0266 
.0360 
.0448 
.0629 
.0600 
.0642 
.0468 
.0382 
.0284 

.0045 

/ficA. 
0. 

.^ 
.0013 
.0023 
.0034 
.0044 
.0058 
.00(^ 
.0071 
.0084 
.0092 

Initial  load.    Loaded  with  20,000  poundB  1x3- 
fore  testing. 

Snapping  sounds. 

Crack  visible  in  one  brick. 

fc  (100-600)-661,000  pounds  per  square  inch. 

EC6OO-].000)-606,000  pounds  per  square  faich. 
Ultimate  strength. 

i:::::::::::: 

1 

.0099 

96,405 
106,0n 
113,648 
121,224 
128,801 
136,377 
143,054 
151,530 

.0111 

.0129 

.0160 

.0172 

- 

0172 

169,107 
160,700 

Opened  longitudinal  cracks  in  the  lower  half  of  the  pier, 
in  two  courses  spalled  off. 
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j^ 

>* 


/^ 


Hard,  sp 
yard  at  Ef 

Bmlto 

Laid  ' 
bricks  ^ 

Age 

Wr 


.^^ 


H 

c 


'^^^^ew  England  Brick  Company's 

M^f/ff^'*^  ^of^i^rt  Vulcanite  cement  and  3  parts  sand 
'^^H'i'  0'^  pounds  per  cubic  foot. 

.&^^     fA  ':^^/I2^24  =  152.02  square  inches. 


^^^^^V;^'^«/yoints,'.35. 


Remark!. 


InltialloMl.    Loaded  with  H^OOOpounds  before 
testing. 


E  (100-600) -731. 000  poimdB  per  square  indi. 
Snapping  sounas. 


E  (600-1,000) -629,000  pounds  per  square  inch. 
Ultimate  strength. 


Pier  failed  in  the  upper  part  by  opening  lon^tudinal  cracks, 
brick  in  the  seventh  course  from  tne  top  craaheo. 


BRICK   PIEB8. 


No.  1698. 


13*  COlOiON  BRICK  PIER. 
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Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Mass. 
Built  of  37  courses  of  brick,  with  solid  core. 
Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 
Age,  24  days. 

Weight,  868  pounds  =  105.9  pounds  per  cubic  foot. 
Hei^t  of  pier,  95.28  inches. 

Sectional  area,  12''.23X12''.16  =  148.72  square  inches. 
Average  thickness  of  joints,  '.22. 
Gauged  length,  50''. 


AppttBd  loAdfl. 

In  gauged  length. 

*     Remarks. 

Total 

Per  square 
tnch. 

Compres- 
sion. 

Set. 

Pounds. 
14,872 
22,308 
29,744 
37,180 
44,616 
52,063 
50  488 
60  924 
69,200 

Ptmndt. 
100 
150 
200 
360 
300 
350 
400 
460 
465 

Inch. 

0. 
.0190 
.0900 
.1329 
.1986 
.24<iO 
.3086 
.3500 

Inch. 

0. 
.0043 
.0790 
.1148 
.1744 
.2141 
.2097 
.3066 

Initial  load. 

E  (100-200)-465,000  pounds  per  square  inch. 

E  (300-300) -379,000  pounds  per  square  inch. 

Ultimate  strength. 

Opened  cracks  generally  along  the  length  of  the  pieri  separating 
the  Dricks  into  halves. 
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BRICK    PIEB8. 


No.  1624. 


12*  COMMON  BRICK  PIER.  ^ 

Hard,  sand  struck  bricks  from  New  England  Brick  CJompajiy's 
yard  at  Mechanicsville,  N.  Y. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Affe,  5  months  16  days. 

Weight,  848  pounds  =  106.4  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.67  inches. 

Sectional  area,  12".0lXl2''.00  =  144.12  square  inches. 

Average  thickness  of  joints,  *'.26. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

F«r  square 
Inch. 

Comprsft- 
■ion. 

Set. 

Potmdt. 

Pounds. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Init  ial  load .  Loaded  with  21,000  pounds  before 
teBtiug. 

21,618 

160 

.0026 

.0001 

28,824 

200 

.0055 

.0006 

86,030 

250 

.0088 

.0014 

43,236 

300 

.0118 

.0020 

fi0,442 

350 

.0149 

.0026 

67,648 

400 

.0180 

.0031 

64,854 

450 

.0210 

.0037 

72,060 

500 

.0240 

.0042 

Snapping  sounds. 

79,266 

550 

.0270 

.0047 

86,472 

600 

.0301 

.0054 

E  (100-600)  - 1,012,000  pounds  per  square  inch. 

03,678 

650 

.0329 

.0059 

100,884 

700 

.0360 

.0066 

108,090 

750 

.0389 

.0069 

115,296 

800 

.0421 

.0075 

122,502 

850 

.0449 

.0080 

129,708 

900 

.0484 

.0091 

136,914 

950 

.0517 

.0096 

144,120 

1,000 

.0550 

.0103 

E(60(Kl,000)-l,000,000poundsper  square  inch. 

158,532 

1,100 

.0615 

.0124 

172,944 

1,200 

.0680 

.0130 

187,350 

1,300 

.0751 

.0146 

201,768 

1400 

.0847 

.0185 

Ultimate  strength. 

Maximum  load  reached  after  release  to  determine  set,  198,000 
pounds.    Opened  longitudinal  cracks  and  spalled  some  of  the  bricks. 


6BICK    PIERS. 


No.  1638. 


12*  COMMON  BRICK  PIER. 
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Hard,  sand  struck  brick  from  New  Enorland  Brick  Company's 
yard  at  Mechanicsville,  N.  Y. 
Built  of  36  courses  of  brick,  with  solid  core. 
Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 
A^e,  6  months. 

Weight,  848  pounds  « 103.8  pounds  per  cubic  foot. 
Heimt  of  pier,  95.75  inches. 

Sectional  area,  12*.10X12''.18  =  147.38  square  inches. 
Average  thickness  of  joints,  ^.33. 
Gauged  length,  50^^. 


In  ganged  length. 

Remarka. 

ToUI. 

^hHr* 

Compras- 
■ion. 

Set. 

Povndf. 
14,738 

22,107 
39,476 
36  846 
44,314 
61,583 
68,963 
66,321 
73,600 
81,0» 
88,428 
103,166 
117,904 
133,643 
147,380 
162,118 
176,860 
101,604 
306,322 
308,000 

100 

160 

200 

250 

,300 

•350 

400 

460 

600 

660 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1300 

1400 

1411 

Inch, 
0. 

.0022 
.0044 
.0068 
.0093 
.0118 
.0144 
.0167 
.0192 
.0217 
.0244 
.0293 
.0350 
.0401 
.0458 
.0520 
.0584 
.0663 
.0787 

inrji 
0. 

.0004 

.0007 
.0009 
.0014 
.0018 
.0023 

.0030 
.0033 
.0037 
.0043 
.0061 
.0057 
.0066 
.0076 
.0091 
.0103 
.0123 

Initial  load.  Loaded  with  14,000  poiindB  before 

B  (100-600)- 1.206,000  poondi  per  aqnaro  inch. 

B  (600-1,000)— 1,061,000  pounds  per  square  inch. 

Snapping  sounda. 
Ultimata  strength. 

Pier  failed  near  the  upper  end. 
crushed  biicks  in  two  couisea. 


Opened  longitudinal  cracks  and 


448  BRICK   PIEBS 

No.  1626. 

12*  COMMON  BRICK  PIER. 

Hard,  sand  struck  bricks  from  New  England  Brick  Company's 
yard  at  Meclianicsville,  N.  Y. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  809  pounds  =99.8  pounds  per  cubic  foot. 

Height  of  pier,  94.50  inches. 

Sectional  area,  12''.25X12''.10  =  148.23  square  inches. 

Average  thickness  of  joints,  ''.23. 

Gauged  length,  SO''. 


AppUed  lOBdB. 

In  gauged  toogth. 

Bemarka. 

Total. 
Pounds. 

Per  square 

Comprea- 
Bion. 

Set. 

Pounds. 

Inch. 

Inch. 

' 

14,823 

100 

0. 

0. 

Inltialload.  Loaded  with  18,000  ponnda  before 
testing. 

22,236 

160 

.0040 

.0006 

29,64« 

200 

.0179 

.0101 

37,068 

260 

.0356 

.0233 

Snapping  aounda 

44,469 

300 

.0660 

.0378 

61,881 

350 

.0737 

.0514 

Crack  in  3d  and  4th  oouriies  fi^m  the  bottom. 

69,292 

400 

.0967 

.0699 

66,704 

460 

.1226 

.0903 

74,116 

600 

.1449 

.1078 

81,527 

650 

.1760 

.1327 

88,938 

000 

.2000 

.1636 

E  (iOO-600)-629,000 pounds  per  square  inch. 
Xnthnate  strength. 

106,500 

718 

Opened  longitudinal  lines  of  fracture,  and  faces  of  bricks  spaJled 
off  in  a  number  of  courses. 


BBICK   PIESS. 
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CoifPREssioN  Tests  of  Bricks. 
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Representing  the  materials  used  in  brick  piers  for  the  Louisiana 
Purchase  Exposition,  and  other  investigative  piers. 
Compressed  siirfaces  set  in  neat  Portland  cement. 

DRY  PRESSED  BRICK  FROM  THE  PHILADELPHIA  AND  BOSTON  FACE  BRICK 
♦  COMPANY. 


Marka. 

DlmensloiiB. 

# 

Compressive  strength. 

Height. 

Compressed 
surface. 

Sectional 
area. 

First  crack. 

Total. 

Per 

square 
inch. 

DPI 
DP2 
DP3 
DP4 
DPS 

Inches. 
2.22 
2.22 
2.21 
2.18 
2.22 

Inches. 

3.94 
3.92 
3.89 
3.75 
3.88 

Inches. 

7.89 
7.88 
7.82 
7.71 
7.86 

Sq.ins. 

31.00 
30.80 
30.42 
28.91 
30.50 

Pounds. 
312,000 
273,000 
281,000 
42  i,  000 
279,000 

Pounds. 
317.500 
276,000 
294,100 
520,000 
279,000 

Pounds, 
10,210 
8,930 
9,670 
17,990 
9,150 

REPRESSED  BRICK  FROM  THE  NEW  ENGLAND  BRICK  COMPANY. 


RPl 

2.27 

3.88 

8.00 

31.04 

146,000 

234,600 

7,560 

RP2 

2.37 

3.86 

8.06 

31.19 

179,000 

203,000 

6,510 

RP3 

2.30 

3.95 

8.12 

32.07 

157,000 

214,500 

6,090 

RP4 

2.29 

3.92 

8.09 

31.72 

169,000 

183,000 

6,770 

RP6 

2.24 

3.96 

8.09 

32.04 

156,000 

236,000 

7,370 

WIRE-CUT  BRICK  FROM  MESSRS.  FISKE  A  CO. 


WCl 

2.30 

3.67 

7.86 

28.85 

225,000 

399,800 

13,860 

WC2 

2.30 

3.68 

7.92 

29.15 

271,000 

426,000 

14,610 

WC3 

2.25 

3.72 

7.90 

29.39 

248,000 

450,500 

15,330 

WC4 

2.38 

3.70 

8.01 

29.64 

2:^,000 

329,000 

11,100 

WC6 

2.37 

3.80 

8.10 

30.78 

254,000 

275,000 

8,930 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S  YARD 
NO.  5,  WEST  CAMBRIDGE,  MASS. 


CHI 

2.21 

3.5:J 

7. 75 

27.36 

168,000 

323,000 

11,810 

CH2 

2.25 

3.55 

7.71 

27.37 

104,000 

297,200 

10,860 

CH3 

2.25 

3.57 

7.85 

28.02 

235,000 

284,000 

10,140 

CH4 

2.25 

3.02 

7.89 

28.56 

118,000 

261,000 

9,140 

CHS 

2.21 

3.43 

7.55 

25.90 

195,000 

382,000 

14,750 

LIGHT  HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S 
YARD  NO.  5,  WEST  CAMBRIDGE,  MASS. 


CLHl 

2.28 

3.70 

7.99 

29.56 

96,000 

231,000 

7,810 

CLH2 

2.29 

3.68 

7.99 

29.40 

104.000 

252,  .'.OO 

8,590 

CLH3 

2.31 

3.68 

8.02 

29.51 

68,000 

1W).800 

6,770 

CLH4 

2.33 

3.74 

8.00 

30.26 

99,000 

i:fi),600 

4,610 

CLH5 

2.40 

3.78 

8.23 

3L11 

112,000 

162,000 

5,210 

HARD,  SAND-STRUCK  BRICK  FROM  NEW   ENGLAND  BRICK  COMPANY'S  YARD 
AT  EAST  BROOKFIELD,  MASS. 


BHl 

2.29 

3.60 

8.15 

29.34 

143,000 

201,000 

6,850 

BH2 

2.30 

3.67 

8.22 

30.17 

72,000 

158,000 

5,240 

BH3 

2.36 

3.60 

8.29 

29.84 

90,000 

158,200 

5,300 

BH4 

2.28 

3.65 

8.40 

30.66 

110,000 

142,500 

4,650 

BHS 

2.38 

3.60 

8.43 

30. 3S 

108,000 

127,500 

4,200 

454  BBICK8. 

Compression  Tests  of  Bricks — Continued. 

LIGHT  HARD,  8AND-8TRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S 
YARD  AT  EAST  BROOKFIELD,  MASS. 


MATka. 

Dimenflioiu. 

Sectional 
area. 

First  crack. 

Compreesive  strengtli. 

Height. 

Compreaaed 

8UrffM». 

TotaL 

Per 

■quaiB 
inch. 

BLHl 
BLH2 
BLH3 
BLH4 
BLH6 

Inches. 
2.28 
2.30 
2.35 
2.20 

Inches. 
3.66 
3.70 
3.66 
8.60 
8.70 

Indies. 
8.27 
8.20 
8.20 
8.81 
8.88 

Sq.ins. 
30.27 
30.67 
30.51 
30.66 
8L01 

Pounds. 

79,000 
121,000 

66,000 
120,000 
114,000 

Pounds. 
135,000 
133,000 
135,100 
139,000 
142,000 

Pounds. 
4,460 
4,340 
4,430 
4  560 
4,580 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S  YARD 
AT  MECHANICSVILLE,  N.  Y. 


MHl 

2.27 

8.53 

8.06 

28.45 

112,000 

184,000 

6,470 

MH2 

2.30 

8.67 

8.12 

28.99 

140,000 

105,000 

6»'730 

MH3 

2.31 

8.68 

8.16 

30.08 

101,000 

158,500 

5^280 

MH4 

2.29 

8.62 

8.15 

20.50 

60,000 

150,600 

5l110 
6,U0 

MH5 

2.30 

8.67 

8.20 

30.00 

92,000 

164,000 

BSI0K8. 
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SAND-LIME  BRICK. 


Bricks  made  in  Prescott,  Ariz.,  by  the  Huennekes  system,  and  nsed  by  the  Con- 
stracting  Quartermaster  in  the  Whipple  Barracks,  Preecott,  Ariz. ;  also  bricks  from 
the  Quartermaster,  United  States  Army,  West  Point,  N.  Y. 
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SAND-LIME    BRICK. 
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Compression  Tests  of  Bricks  for  the  Constructing  Quarter- 
master, United  States  Army,  Whipple  Barracks,  Ariz. 

Brick  made  in  Prescott,  Ariz.,  by  the  Huennekes  system  (sand  and 
lime)  and  called  ** sandstone''  brick. 

Compressed  surfaces  faced  with  plaster  of  Paris  to  secure  even 
bearings  in  the  testing  machine. 


Dbnensions. 

Ultimate  strength. 

Height. 

Compresaed 
surface. 

Sectional 
area. 

First 
crack. 

Total. 

Per 
square 
inch. 

Pounds, 
3,210 
2,840 
2,950 

Inches. 

2.27 

2.27 

a2.28 

Inches. 
4.13 
4.13 
4.13 

Inches. 
8.43 
8.43 
4.26 

34.82 
17.50 

Pounds. 
99,500 
88,500 
45,800 

Pounds. 

111,900 

99,000 

.     51,900 

a  Half-brick. 
ABSORPTION    OF   WATER. 


Brick  immersed  in  water  1  week. 
Absorption,  by  weight,  12.35  per  cent. 


ELASTIC   PROPERTIES. 

No.  1545. 


"Sandstone  brick"  (sand  and  lime). 
Weight  per  cubic  foot,  115.5  pounds. 
Dimensions:  2^28  by  4''.  13  by  8''.43. 
Sectional  area,  9.42  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 
942 
1,884 
2,826 
3,768 
4,710 
5,652 
6,504 
7,636 
8,478 
9,420 
10,362 
11,304 
12,246 
13,188 
14,130 
14,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,510 

Inch. 

0. 
.0004 
.0009 
.0014 
.0020 
.0026 
.0031 
.0038 
.0045 
.0053 
.0061 
.0072 
.0065 
.0105 
.0152 

Inch. 
0. 

InitUl  load. 

.0005 

.0015 

.0074 

Ultimate  strength. 
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SAND-LIME   BRICK. 


CoAfPREssioN  Tests  op  Half  Bricks  for  the  Quartermaster, 
United  States  Army,  West  Point,  N.  Y. 

Sand-lime  bricks  made  by  the  Hueimekes  system,  and  one  con- 
trolled by  the  W.  A.  Underbill  Company. 


Marks. 

Dimensions. 

Sectional 
area. 

First 

Ultimate  strength. 

Height. 

Compressed 
surfaoe. 

Total. 

Per 
square 
inch. 

1 
2 
3 
4 

IncJies. 
2.37 
2.28 
2.27 
2.21 

Inches. 
4.27 
4.08 
4.06 
4.J3 

Inches. 
4.25 
4.12 
4.12 
4.30 

So.  ins. 
18.15 
16.81 
16.81 
17.76 

Pounds. 
67,000 
58,200 
49,500 
60,900 

Pounds. 
73,500 
60,900 
49,500 
75,700 

Pounds. 
4,050 
3,620 
2,940 
4,260 

HALF  BRICKS,  TESTED  WHEN  WET,  AFTER  16}  HOURS  IMMERSION. 


2a           2.27 
4a           2. 19 

4.07 
4.13 

4.13 
4.21 

16.81 
17.39 

42,800 
60,500 

43,780 
61,360 

2,600 

z.aao 

PIECES  OF  ONE-FOURTH  BRICKS  TESTED  AFTER  EXPOSURE  OF  2  HOURS  OVER  A 

WOOD  FIRE. 


la 
3a 

2.34 
2.29 

2.06 
2.00 

3.06 
4.17 

6.30 
8.34 

4,570 
6,240 

725 

748 

When  fragments  of  the  bricks,  in  the  state  received  for  testing, 
were  treated  with  hydrochloric  acid  there  was  a  rapid  effervescence, 
disengaging  copious  quantities  of  carbon  dioxide.  After  heating 
and  testing  the  fragments  of  bricks  la  and  3a  were  treated  with  acid. 
At  this  time  Uttle  or  no  gas  was  disengaged. 

ABSORPTION   OF   WATER. 

Specimens  were  immersed  in  water  16i  hours. 


Marks. 

2a 
4a 

Weight. 

Absorption. 

Before 
immersion. 

After 
tmmersion. 

O'^''*-       we?^t. 

volume. 

Pounds. 
2 
2 

Ounces. 
8.0 
11.0 

Pounds. 
2 
2 

Ounces. 
13.5 
14.0 

Ounces.    Per  cent. 
5.5           13.8 
3.0             7.0 

Percent, 
25.0 
13.7 

WOODEN  POSTS. 


Material,  in  part,  exhibited  at  the  Louisiana  Purchase  Exposition,  St.  Ix)uis, 

Mo.,  1904. 
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WOODEN    POSTS 
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WOODEN    POSTS. 


n^^s^ 


»2? 
5 


^ 


^/^  ^H-  q'-A-J  h 


'^^b^ 


to 
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WOODEN   POSTS. 


No.  1586. 
Basket-oak  post. 

Weight,  428  pounds  =  52.8  pounds  per  cubic  foot. 
Moisture,  35.76  per  cent. 
Average  rate  of  growth,  25  rings  per  inch. 
Height,  96.02  inches. 

Sectional  area,  12''.09X12''.08  =  146.05  square  inches. 
Gauged  length,  50''. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Compres- 
sion. 

Set. 

Pounds. 
14,605 
29,210 
43,815 
64,420 
73,025 
87,630 
102,235 
118,840 
131,445 
146,050 
175,260 
204,470 
233,680 
262,890 
292,100 

321,310 
850,520 
379,730 
408,940 
431,000 

Pounds. 

100 

20O 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
2,950 

Inch. 

0. 

.0045 
.0090 
.0130 
.0173 
.0212 
.0253 
.0301 
.0343 
.0388 
.0473 
.0509 
.0670 
.0772 
.0693 

.1057 
.1302 
.1697 
.35 

Inch. 

0. 

0.+ 
.0002 
.0003 

Initial  load. 

.0008 

.66i3 

.0018 

E  (100-1,000)  -1,216,000  pounds  per  square  inch. 

.0028 

.0047 
.0055 

E  (1.000-2,000) -1,068,000  pounds  per  square 

.0122 
.0206 

Ultimate  strength. 

Fibers  crushed  at  a  knot  about  2*  diameter  near  the  middle  of  the 
length  of  the  post.  The  post  deflected  laterally  in  a  downward 
direction  at  the  middle.  The  loads  were  continued  until  the  fibers 
crushed  near  each  end,  a  result  incident  to  the  flexure. 


WOODEN    POSTS. 

No.  1589. 
Long-leaf  pine  post  (butt). 

Weight,  355  pounds  =» 45.5  pounds  per  cubic  foot. 
Moisture,  26.90  per  cent. 
Average  rate  of  growth,  14  rings  per  inch. 
Height,  96  inches. 

Sectional  area,  11''.85  X  11''.82  =  140.07  square  inches. 
Gauged  length,  50'. 
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Applied  load!. 

In  gauged  length. 

Remark!. 

Total. 

Pericman 

Compree- 
aion. 

Bet. 

Poufidt. 
14,007 
28,014 
42,021 
56,028 
70,085 
84,042 
96,040 
112,066 
126,063 
140,070 
168,084 
196,098 
224,112 
252,126 
280,140 

808,154 
336,168 
364.182 
302,196 
420,210 

448,294 
476,238 
504,252 
532,266 
560,280 

588,294 
616,308 

Ptmndt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

ilsoo 

2,000 

2,200 
2,400 
2,600 
3^800 
3,000 

i;SS 

4,000 

4,200 
4)400 

IndL 

a 

.0023 
.0042 
.0063 
.0063 
.0108 
.0123 
.0143 
.0165 

Inch. 
0. 
0. 
0. 

a 

Initial  load. 

Remained  under  40,000  ponnds  load  16  hours. 
£  (100-1,000)-2,406,000  pounds  per  squaxBlnch. 

E  (1.000-2,000)-2,212,000  pounds  per  squaxe 

E  (2.000^/)00)- 2,076,000  pounds  per  square 

E  (3.000^,000)- 1,730,000  pounds  per  square 
UltimAte  strength. 

0. 

6. 

•      .0187 
.0230 
.0274 
.0322 
.0366 
.0413 

.0460 

0. 

0. 

0. 
0. 

.0510 
.0558 
.0608 
.0668 

.0706 
:0763 
.0819 
.0687 
.0066 

.1078 

.0001 

.0003 
.0004 

.0010 

.0015 
.0022 

Fibers  crushed  at  one  end,  and  also  near  the  middle  of  the  length 
of  the  post. 

H.  Doc.  291,  5S-d 80 
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WOODEN   POSTS. 


No.  1588. 
Long-leaf  pine  post  (top). 

Weight,  322  pounds  =41.8  pounds  per  cubic  foot. 
Moisture,  18.83  per  cent. 
Average  rate  of  growth,  14  rings  per  inch. 
Height,  96.12  inches. 

Sectional  area,  ll''.70Xll'.88=»139  square  inches. 
Gauged  length,  50''. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persouare 

Compree- 
sion. 

Set. 

Pouwh. 
13,900 
27,800 
41,700 
55,600 
60,500 
83,400 
97,300 
111,200 
125,100 
139,000 
166,800 
194,600 
222,400 
250,200 
278,000 

305,800 
333,600 
361,400 
380,200 
417,000 

444,800 
472,600 
500,400 
502,000 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

^000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
3,600 
3,610 

Inch, 

0. 
.0034 
.0065 
.0094 
.0124 
.0154 
.0183 
.0212 
.0243 
.0272 
.0331 
.0393 
.0452 
.0615 
.0684 

.0640 
.0709 
.0777 
.0846 
.0027 

.1030 
.1163 
.1413 

Inch. 

0. 
.0001 
.0003 
.0003 

Initial  load 

E  (100-1,000)  - 1,096,000  pounds  per  square  inch. 
E  (1X)00-2,000)- 1,680,000  pounds  per  square 

E  (2X)0O^,000)- 1,553,000  pounds  per  square 
Ultimate  strength. 

.0005 

.0006 

.0007 

.0010 

.0015 
.0023 

.0028 

.0035 
.0044 

.0064 

Fibers  crushed  in  the  vicinity  of  a  knot  2"  diameter,  located  2  feet 
from  the  end  of  the  post. 


WOODEN    POSTS. 

No.  1592. 

Short-leaf  pine  post  (butt). 

Weight,  340  pounds  =45.9  pounds  per  cubic  foot. 

Moisture,  30.67  per  cent. 

Average  rate  of  growth,  5  rings  per  inch. 

Height,  96  inches. 

Sectional  area,  ll''.40Xir.69  =  133.27  square  inches. 

Gauged  length,  50*. 
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AppUed  loads. 

In  gauged  length. 

Remark!. 

Total. 

Per  square 
liidi. 

Compres- 
flion. 

Set. 

Pounds. 
13,327 
26,654 
39,981 
53,308 

66,635 
79,962 
93,289 
106,616 
119,943 
133,270 
159,924 
186,578 
213,232 
239,886 
266,540 

293,194 
319,848 
346,502 
373,156 
399,810 

426,464 
453,118 
479,772 
504,000 

Ptmndi. 
100 
200 
300 
400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
3,600 
3,780 

Inch, 

0. 
.0025 
.0056 
.0069 

.0123 
.0155 
.0189 
.0225 
.0259 
.0299 
.0365 
.0439 
.0509 
.0585 
.0656 

.0730 
.0810 
.0897 
.0983 
.1085 

.1187 
.1332 
.1570 

Inch, 

0. 

0. 

0. 
-.0001 

Initial  load. 

Minus  sets  are  attriouted  to  temperature 
change  in  testing  room. 

-.6662 

-.0002 

-.6662 

E  (lOQ-1,000)  ->  1,495,000  pounds  per  square  inch. 

-.0001 

E  (1.00(>-2,000)-1,412,000  pounds  per  square 
E  (2,000-3,000)— 1,232,000  pounds  per  square 

0. 
+.0001 

.0004 

.0017 
.0024 

.0044 

Fibers  crushed  in  obUque  lines  from  (f  to  14^  from  the  end  of  the 
post. 
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WOODEN    POSTS. 


No.  1593. 
Short-leaf  pine  post  (top). . 

Weight,  317.5  pounds  =42.3  pounds  per  cubic  foot- 
Moisture,  41.93  per  cent. 
Average  rate  of  growth,  5  rings  per  inch. 
Height,  96.05  inches. 

Sectional  area,  ll''.53Xll''.63=i  134.09  square  inches. 
Gauged  length,  50^^. 


AppUedloftds. 

In  gauged  length. 

'ft^m^rirf^ 

ToUl. 

PersqiutrB 

Compros- 
flion. 

Set. 

Poundt, 
13,400 
26,818 

63,636 
67,046 
80,464 
03,863 
107,272 
120,681 
134,000 
160,008 
187,720 
214,644 
241,362 
268,180 

204,008 
321,816 
348,634 
375,452 
402,270 
406,000 

Poufidt, 

100 

20O 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 
3,030 

Inch. 

a 

.0084 
.0071 
.0110 
.0146 
.0183 
.0221 
.0258 
.0285 
.0333 
.0407 
.0482 
.0562 
.0630 
.0722 

.0807 
.0698 
.1001 
.1117 
.1346 

Inch, 
0. 
0. 
0. 
.0002 

Initiiaioad. 

.0006 

.0008 

.0012 

E  (10(^1,000)  =>  1,402,000  pounds  per  square  inch.  1 

.0018 

E  (1^2,000)^1,340,000  pounds  per  square 

E  (2,000-3,000)  =876,000  pounds  per  square  Inoh. 
Ultimate  strength. 

.0020 
.0028 

.0038 

.0053 
.0080 

Fibers  crushed  at  a  knot  1'  diameter,  2'  9"  from  the  end  of  the  post. 


WOODEN    P0ST8, 
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No.  1590. 
Spruce  post. 

Weight,  236.5  pounds  « 29.9  pounds  per  cubic  foot. 
Moisture^  42.27  per  cent. 
Average  rate  of  growth,  15  rings  per  inch. 
Height,  95.90  inches. 

Sectional  area,  ll''.86Xll'.87  =  140.78  square  inches. 
Gauged  length,  50'. 


Applied  loads. 

In  gauged  length. 

Itffinfrlra. 

Total. 

FerMuarB 

ComprM- 
ilon. 

Set. 

Pound; 
14,078 
22,156 
42,234 
56,312 
70,390 
84,468 
96,646 
112,624 
126,702 
140,780 
168,996 
197,002 
225,248 
.253,404 
281,560 

309,716 
337,872 
366,028 
302,000 

PMindt. 
100 
200 
300 

400 

500 

800 
900 
1,000 
1,200 
1,400 
1600 
1,800 
2,000 

2,200 
2,400 
2,600 
2,780 

Inch. 

a 

.0034 
.0067 
.0101 
.0137 
.0173 
.0209 
.0247 
.0283 
.0321 
.0396 
.0474 
.0562 
.0631 
.0716 

.0618 
.0058 
.1213 

Inch, 
0. 

a 
a 

.0001 

Initial  load. 

E(10&-l,000)»l,416,000poundep6riqi]ai«lndh. 
E  (1.000-2,000)-^,312;000  poimda  per  iqaare 
Ultimate  strength. 

.0002 

.0002 

.0003 

.0007 

.0012 
.0016 

.0042 

Fibers  crushed  3'  to  12'  from  end  of  post. 
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WOODEN   POSTS. 


No.  1587. 
Douglas  fir  post. 

Retest  of  post  reported  in  Tests  of  Metals,  1895^  page  548.     Portion 
of  the  post  which  had  been  crushed  in  earlier  test  was  cut  off. 
Weight,  204  pounds  =31.9  pounds  per  cubic  foot. 
Moisture,  11.30  per  cent. 
Average  rate  of  growth,  16  rings  per  inch. 
Height,  96.10  inches. 

Sectional  area,  9''.87  Xll''.67  =  115.18  square  inches. 
Gauged  length,  60''. 


Applied  loads. 

In  gauged  length. 

Bemarki. 

Total. 

Fwtqiiare 

Comprae- 
flion. 

Set. 

Pound*. 
11,518 
23,036 
34,554 
46,072 
57,500 
60,108 
80,626 
92,144 
108,662 
115,180 
138,216 
161,252 
184,288 
207,324 
230,360 

253,306 
276,432 
299,468 
322,504 
345,540 

368,576 
391,612 
414,648 
437,684 
460,720 

483,766 
506,792 
529,828 
652,864 
575,900 

696,036 
621,972 
732,000 

P<mnd€, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
3,600 
3,800 
4,000 

4,200 
4400 
4,600 
4,800 
5,000 

5,200 
5,400 

olaoo 

Inch. 
0. 

.0050 
.0073 
.0097 
.0120 
.0142 
.0166 
.0189 
.0213 
.0258 
.0806 
.0353 
.0401 
.0446 

.0497 
.0544 
.0598 
.0647 
.0698 

.0752 
.0803 
.0854 
.0908 
.0961  . 

.1015 
.1076 
.1133 
.1188 
.1250 

.1307 
.1370 

Inch. 

0. 

0. 
.0002 
.0003 

Initial  load. 

E(10O-l,000)  «2,143,000  pounds  per  ■qnare  Indh. 

• 
E  (1.000-2,000)«2,103,000  pounds  per  square 

E  (2.000-3,000)  »2,041,000  pounds  per  square 

E  (3/XXM,000)a2,041,000  pounds  per  square 

E  (4.00O^,000)»l,908,000  pounds  per  square 
Ultimate  strengtli. 

.0003 

.0003 

.0003 

.0005 

.0007 
.0008 

.0012 

.0014 
.0015 

.0021 

.0028 
.(X):i3 

.0042 

.0062 
.0060 

.oorr 

Fibers  crushed  32^  from  end  of  post. 


PHILIPPINE  AND  JAPANESE  WOODS. 
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philippine  and  japanese  woods. 
Philippine  Woods. 
Names  of  woodn  represented:  Acle,  Yacal,  Ipil,  and  Guijo. 

COMPRESSION   TESTS. 
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No.  1541. 
Name,  Acle. 

Weight  per  cubic  foot,  67.5  pounds. 
Color,  dark  brown. 
Ends  of  stick  slightly  checked. 
Dimensions,  4^06X  6*^.02  X23'.80. 
Sectional  area,  24.44  square  inches. 
Gauged  length,  lO''. 


AppUfld  loads. 

In  gauged  length. 

Remarki. 

TotaL 

Pertquan 

iDcOl. 

Compiea- 
sion. 

Bet 

Poiradt. 

2,444 
4888 
7882 
9,778 
14,884 
10,562 
24,440 
88,800 
48880 
81,100 
73,320 
86  540 
•7,780 

180,080 
122,200 
128,000 

Pomnds. 
100 
200 
300 
400 
800 
800 
1,000 

2,000 
2,500 
8,000 
8,500 
4,000 

6|000 
5,160 

Inch. 
0. 

.0005 
.0009 
.0015 
.0025 

.oaw 

.0080 
.0111 
.0144 
.0178 
.0207 
.0242 

.0205 
.0460 

Inch. 
0. 

Initial  load. 

B  (1.000-4,000)-1,804000  poandi  par  aquara 
Ultimata  stiangth. 

a 

0. 

.0002 

.0005 

.0080 

Fibers  crushed  lO*'  from  end. 

Sap  ran  out  of  wood  at  place  of  fracture. 
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PHILIPPINE   AND   JAPANESE   WOOUd. 


No.  1542. 
Name,  Yacal. 

Weight  per  cubic  foot,  63.1  pounds. 
Color,  medium  brown. 
Ends  of  stick  checked  badly  in  radial  lines. 
Dimensions,  4''.01  X5''.96X23''.80. 
Sectional  area,  23.90  square  inches. 
Gauged  length,  10". 


AppUed  loads. 

In  gauged  length. 

SaoiarkB. 

Total. 

Per  square 
inch. 

Compree- 
Blon. 

Set. 

Poufida, 

2,390 

4,780 

9,560 

14,340 

19,120 

23,900 

35,850 

47,800 

69,750 

71,700 

83,650 

96,600 

107,550 
119,500 
131,450 
143,400 
165,350 
167,300 

Pound*. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
6,000 
6,600 
6,000 

7,000 

/nek. 

0. 

.0005 
.0009 

.0014 
.0020 
.0039 
.0050 

.0082 
.0098 
.0116 

.0132 
.0151 
.0174 
.0205 
.0243 
.0410 

Inch, 

a 

Initial  load. 

0. 

.0001 

.0002 

.0003 

E  (1^000-4  000)-*3,361,000  pounds  per  square 

.0005 

.0007 

.0064 

Ultimate  strength. 

Fibers  crushed  in  an  obUque  course  near  end  of  stick. 


PHILIPPINE   AND   JAPANESE    WOODS. 
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No.  1543. 
Name,  IpU. 

Weight  per  cubic  foot,  60.2  pounds. 
Color,  dark  reddish  broMnn. 
Somewhat  checked  at  ends. 
Dimensions,  4''.02  X6''.00  X23''.74. 
Sectional  area,  24.12  square  inches. 
Gauged  length,  10'. 


Applied  loads. 

In  gauged  length. 

Remarki. 

Total. 

Per  square 
Inch. 

Comprea- 
8ion. 

Set. 

Ptmnds. 
2,412 
4,824 
9,648 

19,296 
24,120 
36,180 
48,240 
60,300 
72,360 
84  420 
96,480 

108,540 
120,600 
132,660 
144,720 
156,780 
168,840 
180,900 

P0U1Mf«. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 

Inch. 
0. 
.0004 
.0011 
.0020 
.0029 
.0039 
.0066 
.0092 
.0119 
.0150 
.0187 
.0229 

0276 
.0324 
.0880 
.W41 
.0524 
.0624 
.0805 

Inch. 
0. 

Initial  UMd. 

E  (1,000^,000)- 1,657,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0001 

.0001 

.6662 

.6616 

.0033 

.0040 

.0089 
.0145 

Fibers  crushed  in  obhque  lines  near  middle  of  length,  in  yicinity  of 
small  knots. 
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No.  1644. 
Name,  Giiijo. 

Weight  per  cubic  foot,  56  pounds. 
Color,  reddish  brown. 
Checked  at  ends  and  along  its  length. 
Dimensions,  3*'.98X5''.98X23''.80. 
Sectional  area,  23.80  square  inches. 
Gauged  length,  10^. 


Applied  loads. 

In  ganged  length. 

Remarki 

Totel. 

PersquAn 
inon. 

Compiw- 
■Um. 

Set. 

Potmdt 
2,380 
4;780 
9,620 
K280 
19,040 
23,800 
36,700 
47,600 
60,500 
71,400 
83,300 
96,200 

107,100 
119,000 
130,900 
142,800 
164,700 
160,900 

Powndt. 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

3,000 

8,600 

4,000 

4,600 
6,000 
6,600 
6,000 
6,600 
6,720 

IndL 
0. 

.0004 
.0011 
.0019 
.0028 
.0037 
.0050 
.0079 
.0100 
.0121 
.0145 
.0109 

.0192 
.0218 
.0250 
.0290 
.0966 

Indi. 
0. 

Initial  load. 

E  (1/XXM,000)-2,326,Q00  pounds  per  square 

.0002 

.0002 

.0008 

.0005 

.0006 

.0019 

Fibers  crushed  near  the  end  of  the  stick. 
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TBANSVEBSE   TESTS. 

Sticks  loaded  at  the  middle  and  supported  at  the  ends,  42^  apart. 


No.  of 

t68t. 

Name  ol  wood. 

Dimensloiu. 

Weight. 

Ultimate  strength. 

Length 
oyer  all. 

Depth. 

Width. 

Totia. 

Per 
cubic 
foot. 

TotaL 

Modului 

of 

rupturB 

per 

■^ 

743 
744 
745 
746 

Acle 

Inehet. 
48.06 
48.08 
48.05 
48.06 

Inches, 
4.04 
3.95 
8.99 
8.96 

Inehet. 

2.04 
L96 
2.00 
LOS 

Pounds, 
13.75 
13.00 
12.00 
1L75 

Pounds. 
60.0 
00.6 
54.1 
53.9 

Pounds. 
5,8«D 

5,900 
7;640 

Pounds, 
11,0C0 
16,730 
11,670 
15,500 

Yacal 

IpU 

Ouijo 

DETAILS  OF  TESTS. 

Deflection  Of  stldkB  at  middle  of 

Apphed 
loade. 

length. 

Remarka. 

Ade. 

Yacal. 

Ipll. 

Ouijo. 

Pounds, 

Inch, 

Inch, 

Inch. 

Inch, 

500 

0, 

0. 

0. 

0. 

Loltialload. 

1,000 

.0400 

.0247 

.0454 

.0290 

1,500 

.0863 

.a504 

.0910 

.0596 

2,000 

.1325 

.0759 

.1384 

.0915 

2,500 

.1756 

.1016 

.1870 

.1210 

3,000 

.2227 

.1285 

.2380 

.1539 

500 

.0060 

.0053 

.0138 

.0068 

3,500 

.2708 

.1560 

.2889 

.1850 

4,000 

.3257 

.1847 

.3450 

.2191 

4,500 

.3835 

.2127 

.4000 

.2510 

500 
5,000 

.0376 

.0404 
.4620 

.0143 
.2862 

.2415 

500 
5,500 

.0155 
.2765 

.5381 

.3258 

6,000 

7,000 
500 

.3177 
.3830 
.4030 
.0980 

.3718 
.4256 

BEMARKS. 

Ade. — ^Under  4,500  pounds  load  a  splintering  fracture  began  on 
the  tension  side  of  the  stick  6}"  from  the  middle,  at  the  comer  of  the 
stick.  Long,  splintering  fracture  on  the  tension  side  at  time  of  reach- 
ing maximum  load.  Fibers  indented  on  compression  side  ''.OS  under 
bearing  surface  of  plunger  li*'  by  2". 

Yacal. — ^Fine,  splintering  fracture  on  the  tension  side.  SpUt  along 
the  grain  three-fourths  the  length  of  the  stick.  Fibers  indented  on 
compression  side  '.10  under  bearing  surface  of  plunger  li'  by  2". 

IpU. — Short,  brittle  fracture  on  the  tension  side  41"  from  the  mid- 
dle of  length  of  stick. 

Ouijo. — ^This  sample  contained  a  niunber  of  worm  holes  '.03 
diameter.  Fine,  spunterinjg  fracture  on  the  tension  side.  Fibers 
indented  on  the  compression  side  '.05  under  bearing  surface  of 
plunger  IJ'  by  2'. 
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MOISTURE   DETERMINATIONS. 

Cross  sections  about  V  long  each  were  cut  from  compression 
specimens  after  testing,  alongside  the  fractured  parts,  ana  imme- 
diately weighed.  They  were  tnen  heated  in  a  muffle  at  212  degrees  F. 
until  the  moisture  was  expelled  and  a  constant  weight  reached.       • 

The  muffle  furnace  was  run  8  hours  per  day,  and  6  days  were 
required  to  bring  the  samples  to  a  constant  weight.  Eacn  wood 
checked  while  d^^g,  the  Acle  least,  the  Yacal  most,  the  Ipil  and 
Guijo  showing  intermediate  effects. 


Name  of  wood. 

Weifi^t  of  samplea. 

Loas. 

Before 
drying. 

After 
drying. 

In  weight. 

Per  cent. 

Acle 

Orains. 
7,180 
6,405 
6,750 
6,750 

Orains. 
4,e20 
4,807 
4,520 
4,528 

<3hrains. 
2,560 
1,598 
1,230 
1,222 

35.65 
24.  M 
21.39 
21.35 

Yacal 

Ipil 

GuiJo 

The  sections  after  drying  were  distorted  as  well  as  checked  and 
shrunk  considerably  in  sectional  area.  The  approximate  changes 
in  cross-sectional  areas  were  as  follows: 


Name  of  wood. 

Sectional  areaa. 

Before 
drying. 

After 
drying. 

Dfflcrenoe. 

Acle 

8g.  inches. 
24.44 
23.90 
24.12 
23.80 

Sq.  inches. 
21.96 
19.28 
22.46 
21.37 

Sq.  inches. 
2.48 
4.62 
1.67 
2.43 

Yacal      

Ipil 

Giiilo 

PHILIPPINE    AND   JAPANP:8E    WOODS. 

Japanese  Woods. 
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Names  of  woods  represented,  Keyaki  and  Kashi.     Identification 
not  furnished. 

COMPRESSION   TESTS. 


No.  1600. 
Marks,  No.  1.  • 

Dimensions,  3''A7  XS^Al  X  lO'^.SO. 
Sectional  area,  12.04  square  inches. 
Gauged  length,  10*. 


Applied  loads. 


In  gauged  leDgth. 


Total. 


Pounds. 

1,204 

2,406 

3,012 

4,816 

7,224 

9,632 

12,040 

18,160 

24,080 

30,100 

36,120 

42,140 

48,160 

54,180 
60,200 
66,220 
72,240 
78,260 
84,280 
AS,  400 


Per  BQuare 
iDch. 


Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,W0 


Compres- 
sion. 

Set. 

Inch. 
0. 
.0005 

Inch. 
0. 

.0010 

.0015 

.0024 

.0033 

.0043 
.0069 

.0001 

.0094 
.0119 

.0001 

.0148 
.0171 

.0004 

.0205 
.0232 

.ooio 

.0277 
.0334 

.0022 

.0375 
.0469 

.0044 

.0572 

.0120 

Remarks. 


Initial  load. 


E  (1.000-4,000) -1,961,000  pounds  per  square 
inch. 


Ultimate  strength. 


Split  along  the  grain  obliquely  from  end  to  end,  dividing  the 
specimen  into  nearly  equal  parts.  The  smaller  piece  was  suddenly 
detached  and  violently  flew  from  the  testing  machine. 
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No.  1601. 

Marks,  No.  2. 

Dimensions,  3''.47X3''.48X19''.72. 
Sectional  area,  12.08  square  inches. 
Gauged  length,  lO''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Compres- 
sion. 

Set. 

Pounds. 

1,208 

2,416 

3,624 

4,832 

7,248 

9,664 

12,060 

18,120 

24,160 

30,200 

36,240 

42,280 

48,320 

54,360 
60,400 
66,440 
72,480 
78,520 
84,560 
102,100 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
8,450 

Inch. 

0. 
.0005 
.0009 
.0012 
.0019 
.0027 
.0035 
.0052 
.0072 
.0093 
.0114 
.0135 
.0156 

.0176 
.0202 
.0234 
.0271 
.0312 
.0352 

Inch. 
0. 

Initial  load.                          * 

E  (1^00(M,000)-2,586,000  pounds  per  square 
Ultimate  strength. 

"'"i 

.6661 



.0002 

.0013 

.0029 

.0054 

Fibers  crushed  near  the  end  of  the  stick,  taking  an  oblique  course 
in  a  crosswise  direction. 
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TRANSVERSE   TESTS. 


Names  of  woods,  "Keyaki"  and  *'Kaslu.''  Identification  not 
furnished. 

Sticks  supported  at  the  ends  ^2"  apart  and  loaded  at  the  middle 
with  plunger  having  a  face  I''  long. 

Average  rate  of  growth:  Rings  per  inch,  No.  750,  13;  No.  751,  8. 


No.  of 
teat. 

Dlznensioiu. 

Weight. 

Ultimate  strength. 

Length 
over  all. 

Depth. 

Width. 

Total. 

Per  cubic 
foot. 

Total. 

Modulus 
of  rup- 
ture per 
square 
inch. 

750 
761 

llicJiti. 

48.01 
48.03 

Inches. 
2.00 
1.08 

Inches. 
3.33 
3.36 

Pounds. 
10.56 
9.81 

Pounds. 
hl.\ 
53.0 

ill 

Pounds. 
20,020 
18,660 

DETAILS  OF  TESTS. 


Deflections  at  middle 

Applied 
loads. 

ol  length. 

No.  760. 

No.  761. 

Pounds. 

Inch. 

Inch. 

600 

0. 

0. 

1,000 

.0525 

.0605 

1,500 

.1027 

.1176 

2,000 

.1547 

.1765 

500 

.0040 

.0081 

2,500 

.2065 

.2381 

3,000 

.2590 

.3000 

500 

.0079 

.0165 

3,500 

.3130 

.3712 

4,000 

.3715 

.4.'>S0 

500 

.0150 

.0477 

4,500 

.4248 

.4477 

6,000 

.5077 

.68:^0 

500 

.0338 

.  UW5 

5,500 

.5873 

.8225 

6,000 

.7250 

l.Oa'X) 

•       500 

.0940 

.2381 

REMARKS. 

No.  750.  Fine,  splintering  fracture  on  the  tension  side.  Fibers 
indented  on  the  compression  side  ^^.02. 

No.  751.  Fine,  splintering  fracture  on  the  tension  side.  Fibers 
indented  on  the  compression  side  ^^.05. 

Moduli  of  elasticity  between  loads  of  500  and  2,000  pounds: 
No.  750,  2,433,000  pounds  per  square  inch;  No.  751,  2,095,000  pounds 
per  square  inch. 

MOISTURE   DETERMINATIONS. 


No.  ol  test. 

Weight  of  samples. 

Loss. 

Before 
drying. 

After 
drying. 

In  weight. 

Per  cent. 

760 
761 

Grains. 
I,fi50 
1,600 

Grains. 
1,465 
1,440 

Grains. 

18.5 
160 

11.2 
10.0 

H.  Doc.  291,  58-3- 


-31 
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TBACINO    OLOTH. 


TENSILE    TESTS   OF   TRACING    CLOTH  FOR    THE   ORDNANCE 
DEPARTMENT,  UNITED  STATES  ARMY. 

Marks,  "Koh-i-noor,"  "Excelsior,"  "Imperial  4,"  and  "Impe- 
rial 24." 

Length  of  specimens  over  all,  5". 

Length  between  jaws  of  testing  machine,  3*. 

Width  between  jaws  of  testing  machine,  1^. 

The  cloth  was  tested  in  two  ways.  Warp  or  filling  not  identified 
as  such, 

"KOH-I-NOOR."    THICKNESS, '.0030. 


One  way. 

Other  way. 

No.  of 
■pecimen. 

First  teat. 

Second 
test. 

No.  of 
specimen. 

First  test. 

1 
2 
3 

Pound*. 
47 
52 
57 

Pounds. 
47 

53  , 

54  1 

1 
2 
3 

Pounds. 
25 
25 
23 

•EXCELSIOR."     THICKNESS,  '.0029. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
specimen. 

First  test, 
straight. 

Second 

test, 

obUque. 

1 
2 
3 

Pounds. 
49 
45 
54 

1 
2 
3 

Pounds. 

15 
15i 
19 

Pounds. 
19 

i2* 
20 

•IMPERIAL  4."    THICKNESS,  '.0030. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
specimen. 

1 

First  test. 

1 
2 
3 

Pounds. 
55 
56J 
53 

1 

1 
2 
3 

Pounds. 

27 

•IMPERfAL  24."    THICKNESS,  '.0026. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
specimen. 

First  test. 

1 
2 
3 

Pounds. 
44 

42 

1 
2 
3 

Pounds. 
28 
25 
25J 

private  tests. 
Private  Tests. 
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TESTS  MADE  FOR  PRIVATE  PARTIES  DURING   THE  FISCAL    YEAR 

ENDED  JUNE  SO,  1904. 


Date. 

Material. 

Por  whom  tested. 

Name. 

City. 

State. 

1903. 
July    6 

10 

22 

Aug.    3 

11 
12 

18 

29 

Sept.   4 

5 
8 

9 

11 
12 

22 
25 

28 

29 
Oct.     9 

22 
23 
24 

28 
29 
31 

Nov.    7 
14 

16 
23 
25 
26 
28 
30 
Dee.    3 

4 
8 
11 
12 
17 
18 

19 
28 

ao 

1904. 
Jan.     6 
13 
18 
23 
25 

Concrete 

Oliver  Iron  Mining  Co 

The  Tenino  Stone  Quarries 

John  Casbroan . .  x 

Duluth 

Minn. 

Wash. 

Mass. 

Ind. 

Mass. 

Mass. 

Ohio. 

Mass. 

Mass. 

Mass. 

N.Y. 

R.I. 

Mass. 

Mass. 

Mass. 

S.  C. 

Mass. 

N.Y. 

N.Y. 

Mass. 
N.Y. 
R.I. 
Mass. 
R.I. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Me. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Ohio. 

Mass. 

Mass. 

R.I. 

D.C. 

Ariz. 

Mass. 

Mass. 

N.Y. 

N.Y. 

N.Y. 

N.Y. 

N.Y. 

111. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 
Mass. 

Mass.  . 
Mass. 
Mass. 
Mass. 

Mass. 

Sandstone            

Tenino 

Wire  rope  socket 

Brazed  band  steel 

Bronze 

Quincy 

K  r  Ati^TiA^C-o 

Indianapolis 

East  Braintree... 
Chelsea 

The  Victor  Metals  Co 

Bel  tine 

Revere  Rubber  Co 

^VlbUJ^ 

The  Victor  Metals  Co 

Youngstown. 

East  Braintree... 
Boston 

Bronze ..•.. 

Chain       

HarrincrtOTi.  "K"!"!?  ^  Co..  ^ 

SUy  bolt  iron 

Steel 

Houghton  &  Richards 

Rapid   Transit  Subway   Con- 
struction Co. 

Rhode  Island  Malleable   Iron 
Works. 

Hugh  Martin 

do 

New  York 

Hill  Grove 

Wobum 

Malleable  iron 

Trap  rook...... 

Cement............... 

Boston  Transit  Commission 

do 

Boston 

do 

do 

Granite 

Winnsboro  Granite  Co 

Charleston. 

Newton 

Concrete 

S.  E.  Thompson 

Steel 

Rp-vp-ge  Arms  Co ........  r .  r  ^  r 

Utica 

Twisted  steel  bare.... 
Steel 

Co. 
Tremont  Nail  Co 

New  York, 

WestWareham... 
Brooklyn 

Eye  bolt 

J.  H.  Williams  &  Co 

Bronze 

Buildera  Iron  Foundry 

Providence 

East  Braintree... 
Providence 

Boston 

do 

Chain................. 

The  Victor  Metals  Co 

Brown  <&  Shaipe  Manufactur- 
ing Co. 
New  England  Brick  Co 

Brick.. 

do 

VrftnV  W.  OlIbTAth . 

do 

Cone  rete 

Boston  Transit  Commission.... 
..do 

do 

do 

do 

do 

S.  E.  Thompson 

Newton 

South  Portland... 

Watertown 

Boston 

Wnks 

The    Marine    Hardware    and 

Equipment  Co. 
Hood  Rubber  Co 

Nails  in  wood 

Tie  rods 

Boston  Transit  Commission 

do 

do 

do 

do 

Bronze 

do 

The  Victor  Metals  Co 

do 

East  Braintree... 
Boston 

Rope 

Albert  WinslowA  Co 

Bdting 

Boston  Transit  Commission. . . . 

New  Bedford  Cordage  Co 

New  England  Steam  Brick  Co.. 

United  States  Express  Co 

Tufa  Stone  Co 

Boston 

Steel  bare 

Cordage 

New  Bedford 

Providence 

Washington 

Bricks 

do 

Stone 

Hemp  rone 

Albert  Winslow  dc  Co 

Boston 

steei!^...?^..::::::::: 

Piston  rods 

General  Electric  Co 

Lvnn 

Otlfl  Elevator  Co 

do 

Ybnkere 

do 

do 

do 

do 

do 

White  iron 

, do 

* do 

do 

do 

Sidney  Eastman 

Chicago 

Concrete  prisma 

do 

Boston  Transit  Commission 

do 

Boston 

do 

Concrete 

S.  E.  Thompson 

Newton 

Columns 

LaUy  Patent  Column  Co 

C.  H.  Cowdrey  Machine  Co 

The  Victor  Metals  Co 

Waltham 

Steel  bare 

Fltchburg 

EastBraJntree... 
Boston 

Bronze 

Tumbuckle 

The  Careon  Trench  Machine  Co. 
Boston  and  Lockport  Block  Co. . 
The  Victor  Metals  Co . . .  . 

Shackles 

do 

Bronze.. 

East  Braintree... 
Taunton. 

do 

Steel 

Taunton-New  Bedford  Copper 

Co. 
The  Orf ord  Copper  Co 

New  York 

Boston 

MapiU  rop^ 

Standard  Rope  and  Twine  Co... 

Eastern  Sandstone  Brick  Co 

The  Victor  Metals  Co 

Brick 

do 

East  Braintree... 
do 

Bronze 

do 

do 

Belting 

Revere  Rubber  Co 

Chelsea 

do 

do 
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Private  Tests — Continued. 

TESTS  MADE  FOR   PRIVATE  PARTIES  DURING  THE  FISCAL   YEAR 
ENDED  JUNE  SO,  i^-f-ConUnued. 


Date. 


Material. 


For  whom  tested. 


Name. 


aty. 


Bute. 


1904. 

Jan.  25 

27 

Feb.    4 

9 

10 


18 


27 


Mar.  2 
7 
8 
14 
16 


10 

80 

Apr.    6 

14 


27 
May    7 


17 


June    2 
3 

4 
7 


Wire  rope 

Steel  books 

Steel  specimens... 

Stone 

Cbaln 

Links 

Steel  balls 

Cast  Iron 

Bronze 

do 

Steel  bars 

Steel  bar 

Steel  bridge  rods., 


Tackle  blocks...., 
Wrought  iron.... 

Cast  iron 

Bronze 

Steel  specimens... 

do 

do 

do 

Cast  iron 

Steel  specimens... 

Twine 

Steel  bars 


Sandstone. 


Bricks 

Hydraulic  gauges.. 


Columns 

....do 

Bricks.. 

Steel  specimens. 
Bronze 


Steel  bars 

....do 

....do 

Cloth 

Paving  brick. 

do 

Cloth 

Bronze 


Shackles 

Tackle  blocks 

Manila  rope 

,....do...:. 

Hoisting  hook 

Steel  specimens 

Wrouglit  iiou.." 

Brazed  band  steel 

Cloth 

Wrenches 

Shackle 

Twine 

Qranite 

Brick 

....do 

Steel 
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Steel    and    wrought 
iron.  I 

Granite I 

Herap  rope I 

Bronze 

Steel 

RuM>er I 

Belting 

Links 

Swivel 

Cement  blocks I 


Wririit  Wire  Cot 

The  Thomas  Laughlln  Co.... 

I.  G.  Johnson^  Co 

Walter  W.Ife 

Geo.  W.Bush 

The  Thomas  Laughlin  Ca . .. 
Waltham  Manufacturing  Co. 
Farrel  Foundry  and  Machine  Co 

The  Victor  Metals  Co , 

.....do 

I.  G.  Johnson  dc  Co , 

Savage  Arms  Co , 

The  New  York,  New  Haven  and 

Hartford  Railroad  Co. 
Boston  and  Lockport  Block  Co. . 
Kinsley  Iron  ana  Machine  Co... 

Harold  L.  Bond  Co 

The  Victor  Metals  Co 

Wymandc  Gordon 

I.  G.  Johnson  &  Co 

Eugene  Childs 

Savage  Arms  Co 

Farrel  Foundry  and  Machine  Co 

Wyman  &  Gordon 

Hood  Rubber  Co 

Farrel  Foundry  and  Machine 

Co. 
Michigan  Lake  Superior  Power 

Co. 
The  Buffalo  Sandstone  Brick  Co. 
The  American  Steam  Gauge  and 

Valve  Works. 
Lally  Patent  Column  Co 

Southern  Tlie  and  B  rickWorks- 

Wyman  &  Gordon 

Taunton-New  Bedford  Copper 
Co. 

TheMarlin  Firearms  Co 

Boston  Transit  Commission.... 

do 

Hood  Rubber  Co 

City  of  Cambridge 

do 

Union  Carpet  Lining  Co 

Taunton-New  Bedford  Copper 
Co. 

Fletcher  &  Crowell  Co 

Boston  and  Lockport  Block  Co.. 

Fearing,  Whiton  dc  Co 

Plymouth  Cordage  Co 

J.  H.  \Mlllam8  &  Co 

I.  G.  Johnson  &  Co 

Kinsley  Iron  and  Machine  Co. . . 

E.  C.  Atkins  &  Co 

Hood  Rubber  Co 

A.J.  Wilkinson*  Co 

Fletcher  &  Crowcll  Co 

Hood  Rubber  Co 

Balfour  Quarry  Co 

National  Art  Stone  Co 

Qiistave  Loeb 

American  and  British  Manufac- 
turing Co. 

Pacific  Mills 


Boston 

Portland , 

Spuyten  Duyvil ., 

New  York 

Boston , 

Portland 

Waltham 

Ansonia , 

East  Br»intree... 

....do 

Spuyten  DuyviL.. 

L^ca 

Boston.... ... 


....do 

Canton , 

Boston 

East  Brain  tree... 

Worcester 

Spuyten  DuyviL.. 

Roxbuiy , 

Utica 

Ansonia 

Worcester 

Watertown 

Ansonia , 


Satilt  Ste.  Marie. 


BuiTalo. 
Boston. 


Waltham.. 

....do 

Jackson 

Worcester. 
Taunton... 


New  Haven. . 

Boston 

....do 

Watertown.. 
Cambridge  .. 
....do..:.... 

Boston 

Taimton...., 


Portland 

Boston , 

do 

North  Plymouth , 

Brooklyn , 

Spuyten  Duyvil. 

Canton 

Indianapolla..... 

Watertown 

Boston 

Portland 

Watertown 

Salisbury 

Chester 

New  York 

Bridgeport 

Lawrence 


City  of  Cincinnati 

Albert  Winslow  &  Co , 

The  Victor  Metals  Co , 

Wyman  &  Gordon , 

Hood  Rubber  Co , 

Boston  Woven  Uose  and  Rub- 
ber Co. 

S.  C.  Rowell  &Co 

Fletcher  &  Crowcll  Co 

Cement  Machinery  Co 


Cincinnati 

Boston 

East  Braintree... 

Worcester 

Watertown 

Boston 


....do.... 
Portland. 
Jackson . . 


N.Y. 

N.Y. 
Mass. 

Me. 

Mass. 

Conn. 

Mass. 

Mass. 

N.Y. 

N.Y. 


Mass. 


Mass. 

Mass. 


N.Y. 


N.Y. 
Conn. 


Conn. 
Mich. 

N.Y. 


Mass. 

Tenn. 


Conn. 


Mass. 
Mass. 
Mass. 


Me. 
Mass. 

Mass. 
Mass. 

N.Y. 
N.Y. 
Mass. 

Ind. 

Mass. 

Mass. 

Me. 

Mass. 

N.C. 

Pa. 

N.Y. 

Conn. 


Ohio. 
Mass. 
Mass. 
Mass. 


Me. 
Micb. 
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Analyses,  chemical:  Pnge. 

Carbon  steel  in^ot,  62-inch. . , 221 

Cast  iron  and  pig  irons 124 

Platform  bracket,  6-inch  R.  F.  gun  carriage 79 

Rails 278 

Segment  from  6-inch  gun 66 

Shrapnel  case 263 

Springs  for  gun  carriages 213 

Streaked  gun  hoops 150,  159, 160, 177 

Axle  and  wheels,  75-millimeter  mountain  gun  carriage 220 

Brick  piers,  with  solid  cores: 

Dry-pressed  brick 423-425 

Re-pressed  brick 426-428 

Wire-cut  brick 429-431 

Hard,  sand-struck  brick 432-434,  43^-442,  446-448 

Light  hard,  sand-stnick  brick 435-438,  443-445 

Tabulation 449 

Bricks: 

Compression  tests — 

Dry-pressed  brick 453 

Re-pressed  brick 453 

Wire-cut  brick 453 

Hard,  sand-stnick  brick 453,  454 

Light  hard,  sand-struck  brick 453,  454 

Absorption  of  water 455 

Sand-lime  brick — 

From  Whipple  Barracks,  Ariz. — 

Compression  tests 459 

Elastic  properties 459 

Absorption  of  water 459 

From  West  Point,  N.  Y. — 

Compression  tests,  in  condition  received 460 

Compression  tests,  after  immersion  in  water 460 

Compression  tests,  after  exposure  to  wood  fire / 460 

Absorption  of  water 460 

Bronze: 

For  gun  carriages  and  mounts — 

75-millimeter  mountain  gun  carriages 128, 136 

6-pounder  gun  mounts 128 

6-mch  barbette  carriages 128, 129 

6-inch  disappearing  carriages 129 

8-inch  disappearing  carriages 129 

10-inch  disappearing  carriages 129-133,  135 

12-inch  disappearing  carriages 133-135 

From  Archibald  Wheel  Company 136 

From  Builders  Iron  Foundry 135 

Tobin  bronze  recast  at  Watertown  Arsenal 127 

Tobin  bronze  from  New  York  Arsenal 135 

From  Hyde  Windlass  Company 136 

From  The  William  Cramp  &  Sons  Ship  and  Engine  Building  Company 136 

From  Crown  Smelting  Company '. 136 

Dummy  shot  bands 135 

Dummy  extractor  hooks 135 

485 
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Carbon  steel  ingot,  62-inch:  ?•«•• 
Tensile  tests — 

Square  bars  drawn  down  to  square  bars,  forged  and  treated  at  different 

temperatures 22^-256 

Tabulation 257,258 

Chemical  analysis 221 

Cartridge  belt '. 295 

Cast  iron: 

Tensile  tests — 

From  Watertown  Arsenal  foundry 87,88,119-123 

From  The  Detrick  &  Harvey  Machine  Company 88-90, 93-117 

From  C.  H.  Cowdrey  Machine  Company 90 

From  Builders  Iron  Foundry 118 

Brazed  joint 90 

Pig  iron 90 

Chemical  analyses 124 

Cement,  mortar,  and  concrete  prisms: 

Adhesion  of  steel  bars  imbedded  in  cement  and  mortar  prisms — 
Atlas  Portland  Cement — 
Twisted  steel  bars — 

Neat  cement 409 

1  :  1  mixture 409 

1  :  2  mixture 409 

1  :  3  mixture 409 

1  :  4  mixture 409 

Corrugated  steel  bars — 

Neat  cement 409 

1  :  1  mixture 409 

1  :  2  mixture 409 

1  :  3  mixture 409 

1  :  4  mixture -. 409 

Compressive  elastic  properties,  details — 
Vulcanite  Portland  cement — 
Neat— 

20  per.  cent  water .^ 311 

25  per  cent  water 312 

1  :  1  mixture — 

Sand 313 

Fine  gravel 314 

Coarse  gravel 315 

J-inch  trap  rock 316 

2i-inch  trap  rock 317 

Cinders 318 

1  :  2  mixture — 

Sand : 319 

1  :  3  mixture — 

Sand 320 

1:1:2  mixture — 

}-inch  trap  rock 321, 322 

2i-inch  trap  rock 325 

Cinders 327 

Coarse  gravel 329 

1:2:3  mixture — 

}-inch  trap  rock 323 

2^-inch  trap  rock 325 

Cinders 328 

Coarse  gravel 330 

1:2:4  mixture — 

i-inch  trap  rock 324 

2i-inch  trap  rock 326 

Cinders 328 

Coarse  gravel 331 

1:3:6  mixture — 

J-inch  trap  rock 324 

2)-inch  trap  rock 326 

CHnders 329 

Coarse  gravel 331 

Tabulation 332 
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Cement,  4-inch  cubes,  neat:  Pag«» 
Compressive  strength  and  weight — 

Newark  and  Kosendale 341 

Star,  with  plaster 341 

Star,  without  plaster 341 

Potomac : 342 

Silica 342 

Cement,  retarded  sets: 

Compre^ve  strength  and  weight — 

Star,  with  plaster 343 

Star,  without  plaster 343 

Cement  set  under  high  mitial  pressures: 
Vulcanite  cement,  neat — 

5  per  cent  water » 413 

10  per  cent  water 414,  417 

20  per  cent  water 415,  416 

Comparison  of  testing  machines: 

Baltimore,  Md 195,196 

C.  H.  Cowdrey  Machine  Company 202 

Isaac  G.  Johnson  &  Co 200-202 

Jones  &  Laughlin 202 

Rang  Engineering  Company 193, 194 

Vicker's  &)ns  &  Maxim  (Limited) 197-199 

Concerte  and  mortar  columns,  plain  and  reenf orced : 
Compressive  elastic  properties,  details — 

Plain  columns,  without  rt^enforcing  bars — 

1  :  1  mixture  (sand) 348-351 

1  :  1  :  2  mixture  (pebbles) 352 

1:2:3  mixture  (pebbles) 355 

1  :2  :  4  mixture  (pebbles) 358 

1  :2  :  4  mixture  (trap  rock) 372,373 

1:2:4  mixture  (cinders) 374 

'    1  :  3  :  6  mixture  (pebbles) 377 

1  :3  :  6  mixture  (trap  rock) 381,382 

Reinforced  with  4  twisted  steel  bars — 

1:1:2  mixture  (pebbles) 353, 354 

1  :2  :  3  mixture  (pebbles) 356,357 

1  :2  :  4  mixture  (pebbles) 350,360 

1:2:4  mixture  (pebbles) 371 

1:2:4  mixture  (cinders) 375,  376 

1:3:6  mixture  (pebbles ) 378 

Retinforced  with  8  twisted  steel  bars — 

1  :2  :  4  mixture  (pebbles) 365,366 

Retinforced  with  4  corrugated  steel  bars — 

1  :2  :  4  mixture  (pebbles) 361,362 

Reenforced  with  8  corrugated  steel  bars — 

1:2:4  mixture  (pebbles) 367, 368 

1:3:6  mixture  (trap  rock) 379, 380 

1  :3  :  6  mixture  (trap  rock) 383-385 

Reenforced  with  4  Thacher  steel  bars — 

1  :2  :  4  mixture  (pebbles) 363,364 

Reenforced  with  8  Thacher  steel  bars — 

1  :2  :  4  mixture  (pebbles) 369,370 

Tabulation 386,387 

Deduced  results 388-394 

Concrete,  12-inch  cubes,  made  at  Watertown  Arsenal: 
Compressive  elastic  properties,  details — 

Alpha  Portland  cement — 1  :  2  :  4  mixture — 

1 J  and  2i  inch  trap  rock 335,  336 

2J-inch  trap  rock 337,338 

Compressive  strength  and  weight — 

Alphar  Portland  cement — 1  :  2  :  4  mixture — 

li  and  21  inch  trap  rock 339 

2i-inch  trap  rock 339 

Concrete,  cinder,  12-inch  cubes,  from  Eastern  Expanded  Metal  Company: 
Compressive  strength  and  weight — 
Lehigh  Portland  cement — 

1:2:4  mixture 340 

1  :  21  :  5  mixture 340 

1:3:6  mixture 340 
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Concrete.     {See  al»i  Cement.) 

Copper  cylinders  for  pressure  gauges 217-219 

Coraage,  hemp,  and  manila  rope 291 

Endurance  shafts: 

Endurance  tests — 

Gautier  steel  bars 299-301 

Tabulation 302 

Tensile  tests  of  metal  from  ruptured  shafts — 

Barrow  steel 305 

Specimens  to  show  mechanical  work 306-306 

Gun  carriages  and  mounts: 

Bronze — 

75-millimeter  mountain  gun  carriages 128, 136 

6-pounder  gun  mounts 128 

6-inch  barl^tte  carriages 128, 129 

6-inch  disappearing  carriages 129 

8-inch  disappearing  carriages 129 

10-inch  disappearing  carriages 129-133,  135 

12-inch  disappearing  carriages 133-135 

Cast  iron — 

6-inch  barbette  carriages 87 

6-inch  disappearing  carriages 87-90,  93-117, 120-122 

10-inch  disappearing  carriages 88, 120 

12-inch  disappearing  carriages •.  88, 1 19 

Gun  lever  axle,  10-inch  disappearing  carriage 67 

Heilcal  springs — 

75-millimeter  mountain  gun  carriages 209-213 

8-inch  disappearing  carriages 208 

10-inch  disappearing  carriages 205-207 

12-inch  disappearing  carriages 206-208 

Chemical  analyses 213 

Piston  rods  ( proof  stresses)  — 

75-millimeter  mountain  gun  carriages 190 

6-inch  barbette  carriages 190 

10-inch  disappearing  carriages 190 

12-inch  disappearing  carriages 190 

Retraction  ropes  (proof  stresses) — 

12-inch  (usappearing  carriages 190 

Steel  castings — 

3-inch  field  carriages 77 

6-inch  R.  F.  gun  carriages 7^80 

Cast  at  Watertown  Arsenal 81-S3 

Steel  foi^ngs-— 

4.7-mch  siege  carriages 68 

6-inch  barWtte  carnages 68 

6-inch  disappearing  carriages 68, 69 

8-inch  barbette  carriages 70 

8-inch  disappearing  carriages 70 

10-inch  disappearing  carriages 70 

12-inch  disappearing  carriages 70 

Wlieels  and  axle,  75-millimeter  mountain  gun  carriage 220 

Gun  hoops,  hydrostatic,  tensile,  and  mandrel  tests: 

Chemical  analyses 150,150,160,177 

Hydrostatic  tests 141, 142, 144, 146, 147. 149 

Mandrel  t  ests , 1 81 

Tensile  tests,  straightened  rings  from  hoops 143, 145, 148, 150, 153-160 

Tensile  tests  of  specimens 145, 148, 16.^177,  181,  182 

Gun  wire.     {See  Wire.) 
Gun  8|}€»cimens: 

15-pounder  R.  F.  guns — 

Tubes 13-16 

Jackets ' 16-19 

Breechblock 19 

Breech  bushing 20 

Tabulation 20 

75-millimeter  mountain  guns-  - 

Bodies 63,64 

Block  carriers 64 
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Gun  specimens — Continued.  Page, 
^inch  R.  F.  guns — 

Tubes., 23-25 

Jackets 25-27 

Locking  hoops 28,  29 

Breechblocks 29,30 

Tabulation 30 

Block  carriers 65 

Clips 65 

5-inch  R.  F.  guns — 

Tube 33 

Jacket 34 

Recoil  bands 65 

6-inch  R.  F.  guns — 

Tubes 37 

Jackets 38,39 

Hoops 40-45 

Breechblocks 46-49 

Spindle 50 

Tabulation 50 

Nickel  steel  tubes 51-58 

Tabulation 59 

Steel  plate  from  segment 66 

10-inch  steel  B.  L.  rifle — 

Breechblocks 66 

12-inch  nickel  steel  burst  tube 73 

Helical  springs.     (5«c  Springs.) 
Ingots,  steel: 

Cast  and  forged  at  Watertown  Arsenal 71 

Carbon  steel  ingot,  62-inch 221-258 

Iron,  wrought.     (See  Wrought  iron.) 
Iron,  cast.     {See  Cast  iron.) 
Mortar.     (See  Cement  and  Concrete.) 
Mortar  carriages: 

Steel  forgings  for  10-inoh  mortar  carriages 70 

Steel  forgings  for  12-inch  mortar  carriages 70 

Nickel  steel  tube,  12-inch 73 

Private  tests 483,484 

Piston  rods  (proof  stresses): 

75-millimeter  mountain  gun  carriages 190 

6-inch  barbette  carriages 190 

10-inch  disappearing  carriages 190 

12-inch  disappearing  carriages 190 

Pressure  gauges,  copper  cylinders  for 217-219 

Railroad  material: 

Chemical  analyses  of  rails 278 

Frictional  resistance  of  rail  joint 267, 268 

Resistance  of  nuts  on  bolts  in  track 267 

Tensile  tests,  nickel  and  carbon  steel  splice  bars 269-274 

Tensile  tests,  locomotive  trailing  wheel  tire 275-278 

Retraction  ropes  (proof  stresses)  for  12-inch  disappearing  carriages 190 

Shot  and  shell: 

3-inch  shell 87 

12-inch  mortar  shot 88 

12-inch  mortar  shell 88 

12-inch  dummy  projectiles 123 

Shrapnel  cases: 

Bending  test 263 

Chemical  analysis 263 

Hydrostatic  test 261 

Longitudinal  compression  test '  262 

Tensile  tests 263 

Springs  for  gun  carriages: 

75-millimeter  mountain  gun  carriages 209-213 

8-inch  disappearing  carriages 208 

10-inch  disappearing  carriaj^es 205-207 

12-inch  disappearing  carriages 206-208 

Chemical  analyses 213 
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Hage. 

Steel  bars  imbedded  in  cement  and  mortar  prisms 409 

Steel  bars  for  reenforcing  concrete  columns: 
Tensile  tests — 

Corrugated  steel  bar 400 

Plain,  square,  steel  bar 397 

Thacherbar 399 

Twisted,  square,  steel  bar 398 

Compression  tests — 

Corrugated  steel  bars 402, 403 

Plain,  square,  steel  bars 404,  405 

Thacherbars 403,404 

Twisted,  square,  steel  bars 401, 402, 405 

Steel  castings: 

For  ^n  and  carriage  work 77-83 

Steel  forgmgs: 

For  gun  and  carnage  work 63-71 

From  Watertown  Arsenal  ingots 71 

Breechblocks  for  Watervliet  Arsenal 71 

From  Boston  Forge  Company 68, 71 

From  Builders  Iron  Foundry 68 

From  Fore  River  Ship  and  Engine  Company 68 

From  United  States  Engineer  Corps. 72 

For  comparison  of  testing  machines 193-202 

Tracing  cloth 482 

Wire 185-190,285-288 

Wood: 

Philippine  woods — 

Compression  tests 473-476 

Transverse  tests 477 

Moisture  determinations " 478 

Japanese  woods — 

Compression  tests 479, 480 

Transverse  tests 481 

Moisture  determinations 481 

Wooden  posts: 

Compression  tests — 

Basket  oak 464 

Douglas  fir 470 

Long-leaf  pine 465,  466 

Short-leaf  pine 467,468 

Spruce 469 

Wrought  iron: 

Double  refined,  retests — 

Tensile  tests 281,282 
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